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IT  IS  TIME  TO  BE  COUNTED 

The  ARRL  claims  that  there  is  no  point  in  running  a  poll  on  matters  of 
interest  because  too  few  amateurs  ever  take  the  trouble  to  answer  the  poll. 
Please  tear  or  cut  out  the  postcard  below,  fill  it  out,  stamp  it  and  mail  it. 
If  you  are  against  shredding  your  magazine  then  use  your  QSL  card  or  a 
regular  postcard  .  .  .  send  something  with  the  information  requested. 
When  you  have  accomplished  this  then  get  on  the  air  and  get  as  many 
other  fellows  to  send  in  cards  as  you  can  .  .  .  get  everyone  at  your  radio 
club  to  send  in  a  card.  Get  on  the  phone  and  get  every  ham  you  can  think 
of  to  send  in  a  card.  Let's  make  this  100%  for  all  73  readers  and  200% 
for  their  friends  ...  or  better.  Vote  yes,  vote  no  .  .  .  but  vote. 

The  results  of  this  poll  will  be  published  in  73  and  will  be  made  part 
of  the  record  on  the  proposal  on  file  with  the  FCC.  We  will  also  see  that 
the  ARRL  Directors  get  a  copy  of  the  poll  results. 

THE  PROPOSITION 

The  ARRL  has  submitted  a  proposal  to  the  FCC  to  make  the  Advanced 
Class  license  available  to  anvone  who  has  held  a  General  Class  license  for 
at  least  one  year  and  passes  an  additional  technical  examination  under 
FCC  supervision.  This  license  would  be  available  to  Conditional  class  li- 
censees who  have  been  licensed  for  at  least  one  year  and  who  pass  the 
additional  technical  exam  and  a  13  wpm  code  speed  test  under  FCC  su- 
pervision. The  new  technical  exam  would  be  somewhere  between  the 
present  General  and  Extra  class  license  exams  in  difficulty.  The  present 
Conditional  licenses  could  only  be  renewed  in  cases  of  the  handicapped, 
overseas  military  or  other  hardships. 

The  present  phone  bands  would  be  restricted  to  Advanced  and  Extra 
Class  licensees  as  follows: 

20  meter  phone   July  1,  1965 

40  and  15  meter  phone     ...   July  1,   1966 
75  meter  phone    ........   July  1,  1967 

No  discussion  of  the  arguments  for  or  against  this  proposal  will  be  given 
here.  You  can  read  the  arguments  in  past  issues  of  73,  QST,  and  CQ  if  you 

are  not  familiar  with  all  of  the  problems  involved.  i  ' 
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I  am  a  member  of  ARRL I  am  in  favor  of  the  proposal 


I  am  not  a  member  of  ARRL  I  am  opposed  to  the  proposal 


I  am  a  member  of  loAR .  I  don't  care  one  way  or  the  other 
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W2NSD/1 


never  say  dk 


The  turn  of  events  would  be  comical  if  it 
weren't  so  serious.  ARRL's  bungling  action  has 
split  our  hobby  catastrophic-ally,  making  pre- 
vious splits  over  such  mundane  matters  as 
SSR/AM,  AM/CW,  Spark/CW,  eta,  appear 
like  little  wrinkles  by  comparison.  As  Mr. 
Kitrell  of  Hy-Gain  points  out  in  a  letter  to 
Mr.  Hoover,  "RM-499  is  creating  shameful 
dissension  among  amateur  ranks.  I  do  not 
believe  that  this  dissension  is  a  result  of  lack 
of  information  or  anything  other  than  the 
amateurs  not  believing  in  your  incentive  licens- 
ing program." 

Or,  as  Milt  de  Reyna  K4ZJF,  General  Man- 
ager of  WEAR-TV,  puts  it,  "You  have  the  best 
answer  to  amateur  radio's  current  problems  in 
your  editorial  (January),  only  I  wish  you  had 
given  more  space  to  it;  we  need  a  damned 
good  Washington  lobby  so  bad  we  can  taste  it. 
We  need  inept  and  downright  misled  and  un- 
informed leadership  such  as  Newington  is 
providing  about  as  bad  as  we  need  a  good 
case  of  athlete's  foot.  As  businessmen,  you  and 
I  both  know  we'd  fire,  without  a  moments 
hesitation,  any  employee  who  botched  up  a 
program  as  bad  as  ARRL  has  this  one;  I 
thought  the  last  Chinese  fire  drill  I  saw  was  the 
classic  example  of  a  SNAFU,  but  I  must  defer 
to  the  new  leader.  I'm  not  now  considering 
whether  the  ARRL  proposal  is  good  or  bad; 
I'm  talking  about  the  League's  almost  naive 
lack  of  effort  to  sell  the  membership  on  its 
program,  and  above  all,  on  the  necessity  of 
providing  a  united  front  to  the  FCC.  Weve 
now  got  one  hell  of  a  mess  on  our  hands; 
the  biggest  thing  we've  lost  is  the  League's 
standing  in  front  of  the  FCC  as  a  spokesman 
for  the  great  majority  of  amateurs."  MUt  goes 
on  to  say,  "The  point  is  this— were  it  not  for 
an  experienced,  excellent  lobby;  commercial 
television  today  could  have  been  reduced  to 
a  shambles,  and  replaced  by  a  government  con- 


ceived utility  that  would  have  made  us  as 
potent  as  a  newborn,  I  guarantee  that  amateur 
radio  is  going  to  have  the  benefit  of  the  same 
type  of  thinking  applied  to  it  at  some  time  in 
the  future,  and  I  wish  to  hell  your  warning  in 
the  current  issue  would  have  had  a  bit  more 
mustard  in  it." 

The  ARRL  Executive  Committee  met  in 
early  December  and  decided  that  everything 
was  going  all  OK  and  that  no  changes  needed 
to  be  made. 

ARRL  Executive  Committee!  ARRL  Direc- 
tors! Don't  vou  fellows  even  read  the  articles 
in  your  own  magazine?  What  are  you  thinking 
of?  How  can  you  desert  us  in  this  emergency? 
Did  you  miss  the  message  which  you  printed 
in  QST  from  the  head  of  the  amateur  division 
of  the  FCC?  Mr.  Loucks  spoke  plainly  and 
directly  to  you.  He  may  have  been  addressing 
the  QCWA,  but  he  was  talking  to  you.  And  you 
are  not  listening.  Well  fellows,  some  of  us  are 
listening.  Didn't  you  even  read  the  timely 
article  by  Prose  Walker  in  QST?  Prose  has 
been  on  the  U,  S.  delegations  to  ITU  con- 
ferences for  a  long  time  now  and  you  should 
read  what  he  has  to  say. 

The  story  from  both  Mi.  Walker  and  Mr* 
Loucks  is  the  same:  things  have  slid  long 
enough  .  .  .  changes  must  be  made  if  we  are 
to  protect  our  wonderful  hobby.  And  what 
have  you  gentlemen  proposed  as  a  course  of 
action?  YouVe  handed  us  all  a  prize  collection 
of  cliches  and  a  proposal  for  one  of  the  most 
destructive  rule   changes  imaginable.   Thanks. 

ARRL,  you  have  failed  not  only  the  mem- 
bers you  have  pledged  to  represent,  but  you 
have  failed  all  amateurs  everywhere  ...  and 
youVe  failed  yourselves. 

What  is  necessary  for  amateur  radio  to  sur- 
vive the  next  Geneva  Conference  with  some- 
thing resembling  our  present  ham  bands?  What 
must  we  do  to  survive  right  here  at  home? 
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9  mc  center  frequency 

Bandpass  6  db  3  kc  (approximate) 


ACF-2  Two-crystal  filter  circuit  using  low  impedance 
link  input  and  2K  resistive  output  load.  Unwanted 
sideband  rejection  greater  than  30  db.  Mounting 
space  l¥z'\  $9.95 

ACF-4  Four-crystal  filter  circuit  using  nominal  600 
ohm  input  and  output.  Unwanted  sideband  rejection 
greater  than  40  db.  Mounting  space  2'\  $18.95 

ACF-6     Six-crystal    filter    circuit    using    nominal    600 

ohm  input  and  output.  Unwanted  sideband  rejection 

greater  than  55  db.  Mounting  space  3".  $27.95 


WRITE 
TODAY 
FOR 
YOUR 


1964 
CATALOG 


MATCHING    OSCILLATOR     CRYSTALS    for    the    ACF 

filter  series.  Recommended  for  use  in  OS-4  oscillator. 
CY-6-9LO     $4.40 
CY-6-9HI     $4.40 

OS-4     Crystal  Oscillator     $6.95 

SE-6F     Mounting  Case 

Special   AOC  case  for   mounting   filter  plates. 
Contains     case     hardware     and     input -output 
terminals.  $5.50 

*  Add-On-Circuit 


v  >   *j 


■  MH 


International  Crystal  Mfg.  Co.,  Inc. 

18  North  Leef  Oklahoma  City,  Oklahoma 

Please  rush  1964  catalog. 
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DESIGN 


S  TRENGTH 


DEPENDABILITY 


THREE  REASOMS  WHY 
YOUR  BEST  BUY  IS... 


E-Z  WAY 


feveo 

E-Z     WAY     AERO-DYNAMIC 

design  decreases  wind  load 
and  .  provides  telescoping 
action  that  permits  raising 
and  lowering  of  tower    sections* 

CRANK  UP  TO  60  FEET, 
DOWN  TO  25  FEET  and 
TILTS  OVER  FOR  ACCESS 
TO  ROTOR  OR  BEAM, 

STRENGTH  is  built-in  to 
every  E-Z  Way  Tower. ..Heavy 
wall  steel  tubing  legs,  con- 
tinuous diagonal  bracing  of 
solid  steel  rod  and  electric- 
cally  welded  throughout**,. no 
loose  bolts  or  nuts  here,  E-Z 
Way  design  and  strength  ore 
your  assurance  of  DEPEND- 
ABILITY that  you  can  count 
on  year  after  year.  See  your 
nearest  distributor  today  or 
write  for  free  literature. 

The  SATELLITE 

Model  RBX-60-3P  (Painted)         $335,00 
Model  RBX-6G-3G  (Galvanized)  $410.00 

MOUNTING  KITS: 

GPK  X60-3  (Ground  Post)  $125.00 

BAK  X  (Wall  Bracket)  $17.00 

Freight    Prepaid    anywhere    in    (48)    0\    S.    A. 

Other  Towers   from    $99.50   to   $1995.00 


E-Z    WAY 


P.   O.    BOX   5767 


TAMPA    5,    FLORIDA 


What  changes  must  we  make.  What  improve- 
ments are  called  for?  While  the  amateur  ranks 
are  torn  with  dissension  over  RM-499  our  date 
with  fate  at  Geneva  is  drawing  inexorably 
closer.  We  must  act  right  now. 

Here  is  what  I  propose  we  do, 

1)  Increase  the  Institute  of  Amateur  Radio 
dues  to  $10  a  year  to  provide  the  financing 
needed  to  have  the  Institute  undertake  tasks 
for  which  the  ARRL  is  not  now  responsible. 
I  feel  that  it  is  important  that  amateur  radio 
be  put  back  together,  not  split  further,  and 
therefore  believe  that  we  should  attempt  to 
have  the  Institute  operate  in  areas  which 
have  been  left  open  by  the  ARRL.  This  would 
make  it  important  for  amateurs  to  support 
both  organizations  rather  than  having  to  de- 
cide which  one  was  the  most  important  to 
support, 

2 )  We  have  a  great  need  for  an  office  in  Wash- 
ington, manned  by  an  amateur  who  can  be 
reached  whenever  there  is  a  question  posed  by 
any  branch  of  the  military,  any  government 
agency,  or  any  Congressman.  When  matters  of 
importance  come  up  this  man  will  know  who 
to  call  for  the  best  results.  We  can  provide  a 
steadv  stream  of  information  about  the  service 

■r 

that  amateur  radio  provides  to  Congress  and 
government  officials  through  such  an  office.  We 
need  badly  to  tell  the  story  of  public  sen  ice 
that  we  render,  the  discoveries  that  are  being 
made  on  the  ham  bands,  and  the  international 
good  will  that  we  engender  to  everyone  who 
can  possibly  help  us.  It  is  possible  that  we 
may  even  be  able  to  expand  to  a  full  fledged 
lobby  with  our  small  Washington  office  as 
liason.  We  certainly  have  had  adequate  proof 
that  we  badly  need  all  the  push  we  can  muster 
there*  The  ARRL  has  been  under  pressure  for 
years  to  open  a  Washington  office  and  has 
turned  thumbs  down  time  after  time.  One 
of  the  biggest  allies  we  will  be  able  to  have 
on  our  side  at  Geneva  next  time  is  a  U.  S. 
delegation  that  has  instructions  to  keep  ama- 
teur radio  strong.  This  was  not  part  of  the 
instructions  last  time  .  .  .  I  know  ...  I  was 
there  and  I  asked  them, 

3)  Every  now  and  then  an  amateur  finds  him- 
self up  against  imposing  legal  odds.  The  usual 
result  of  this  is  that  he  puts  in  a  panic  call 
to  the  ARRL  for  help.  The  ARRL  will  give 
all  the  help  it  can  in  the  way  of  legal  refer- 
ences, but  does  not  have  funds  available,  as 
far  as  I  know,  to  help  the  beleaguered  amateur 
in  his  battle.  This  is  not  unreasonable,  for  this 
could  easily  run  into  hundreds  of  thousands  of 
dollars  a  year.  I  do  believe  that  there  should 

(Turn   to   page   83) 
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not  merely  suppressed. . 

not  merely  limited. . 

but  immunized 


Forthis  is  theterm  that  describes 
the  operation  of  HammarluncTs 
HQ-170A  or  HQ-180A  receivers 
when  equipped  with  Harnmar- 
lund's  Noise  Immunizes 

Forget  noise  interference  caused 
by  domestic  or  industrial  elec- 
trical equipment. 

Forget  "pistol  shot"  impulse 
noise  created  by  spark  dis- 
charges of  power  line  leaks  and 
ignition  systems. 

Hammarlund's  10  position  ad- 
justable selectivity,  slot  filter, 
vernier  passband  tuning  and 
Noise  Immunizer  combine  to 
bring  in  contacts  that  were  pre- 
viously unobtainable. 

Some  actual  field  comments: 
"A  VK9  that  couldn't  be  cop- 
ied became  S-3  and  Q-5." 
MS-9  Loran  interference  was 
slashed  to  the  point  where  an 
S-4  signal  was  perfect  copy" 

You  will  have  to  try  it  to  believe 
it  See  your  nearest  Hammarlund 
distributor  and  ask  for  a  demon- 
stration of  the  Noise  Immunized 
HQ-170A  or  HQ-180A  receiver. 

Buy  DX-PEDmON 
PROVED . .  DX-  PERFECTED 
Hammarlund  Amateur  Gear! 


^- 


HRfTimRRLUND 

MANUFACTURING  COMPANY 

AGIANNINI  SCIENTIFIC  COMPANY 
53  West   23rd  Street, 
New  York  10,  New  York 
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2  Meter  5SB  Rig 


employing  novel  features 


Richard   Factor  WA2IKL 


Photo   credit:   Steve  Schwartz   WA2YDN 


This  project  was  started  as  an  attempt  to 
get  on  two  meter  SSB.  That  it  was  successful 
there  is  little  doubt,  but  my  aversion  for  con- 
trols and  my  desire  to  see  what  could  be  done 
with  some  of  the  more  modern  and  unusual 
(for  ham  equipment)  components  led  to  the 
design  pictured  above.  (Fig,  1).  It  is  essen- 
tially a  frequency  synthesizer  which  adds  the 
sum  frequencies  of  two  crystal  oscillators  and 
a  VFO  to  give  a  frequency  exactly  14  mc 
below  any  selected  frequency  in  the  two  meter 
band.  It  is  obvious  that  this  frequency  can  be 
mixed  with  the  output  of  any  14  mc  rig  to 
give  two  meter  transmission  and  reception. 
Since  this  is  possible,  one  can  connect  a  trans- 
mitter and  receiver  tuned  to  14  mc  to  the 
transceiving  transverter  and  never  have  to  tune 
either  to  operate  transceive  on  two  meters. 
Needless  to  say,  it  is  a  great  advantage  to  have 
a  tunable  receiver,  although  a  fixed- tuned  one 
with  a  tunable  transmitter  could  be  used  to 


Fig.  1 — Front  view  of  unit:  glowing  num- 
bers between  the  decols  show  the  frequency 
range.  The  "interpolation  oscillator"  control 
—the  VFO — is  tuned  by  the  vernier  and  the 
reading  multiplied  x  2  to  give  frequency  in 
kc  to  be  added  to  the  above  range. 


work  stations  off  frequency.  Only  the  synthe- 
sizer and  the  associated  control  circuitrv  will 
be  discussed  here  as  the  two  meter  receiving 
and  transmitting  converters  are  standard  cir- 
cuits. Many  VHF  men  will  be  able  to  build 
the  synthesizer  portion  and  then  plug  its  out- 
put into  the  crystal  circuits  of  their  two  meter 
mixers. 

Although  I  call  the  frequency  determining 
circuit  a  synthesizer,  it  is  not  of  the  familiar 
kind  in  which  many  crystals  are  used  to  pro- 
vide steps  of  1  kc  and  a  VXO  to  interpolate 
between  individual  kilocycles.  For  one  thing,  it 
is  quite  tedious  to  tune  a  band  4  mc  wide  by 
individual  kilocycles.  In  addition,  crystals  are 
expensive.  Therefore  a  VFO  200  kc  wide  is 
used  for  interpolation  between  ranges. 

Many  of  you  are  wondering  what  the  glow- 
ing numbers  in  Fig.  1  signify.  The  rest  of  you 
have  a  good  idea  and  are  wondering  when  I'll 
get  to  it.  The  author  has  always  been  impressed 
by  the  blinking  of  computer  panels  and  in- 
dustrial equipment  and  it  has  seemed  a  shame 
that  almost  all  ham  equipment  has  had  nothing 
more  impressive  in  it  than  a  monitor  scope 
or  an  occassional  eye  tube.  Therefore,  when 
I  managed  to  acquire  some  Burroughs  Nixie 
tubes,  I  was  determined  to  do  my  best  to  al- 
leviate this  condition.  Briefly,  the  Nixie  is  a 
neon  filled  tube  with  ten  individual  cathodes 
shaped  in  the  form  of  the  numbers  one  through 
zero.  When  a  voltage  greater  than  the  firing 
voltage  is  placed  across  the  anode  and  the  se- 
lected cathode,  a  neon  glow  discharge  occurs 
in  the  shape  of  the  selected  cathode.  The 
method  of  controlling  these  tubes  and  the  fre- 
quency is  the  second  unusual  feature  of  the 
unit. 

The  button  labeled  "Press  for  unit/Turn  to 
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cycle"  controls  a  26  position  stepping  relay 
which  selects  crystals,  tunes  the  plate  circuit 
of  a  crystal  oscillator,  and  selects  which  cath- 
ode of  each  of  the  Nixie  tubes  is  to  be  ground- 
ed. 

The  actual  circuitry  is  neither  unusual  nor 
difficult  to  construct.  Referring  to  Fig.  5  it  can 
be  seen  that  the  output  of  a  VFO  is  mixed  with 
the  output  of  a  crystal  oscillator.  The  crystal 
frequencies  (Y1-Y5)  were  chosen  mainly  be- 
cause  that  series  is  readily  available  from  at 
least  two  mail  order  surplus  houses  at  a  price 
of  50c  each.  The  VFO  frequency,  5.000-5.200 
me  was  chosen  to  avoid  as  many  spurious 
products  as  possible  and  because  it  is  a 
very  common  VFO  frequency,  and  many 
published  circuits,  as  well  as  quite  a  few 
units,  are  on  hand  in  SSB  stations.  The  out- 
put of  the  mixer  goes  to  an  amplifier  whose 
purpose  is  partially  to  provide  increased  drive 
for  the  second  mixer  but  mainly  to  compensate 
for  the  difficulty  of  broadbanding  a  circuit 
whose  center  frequency  is  12  mc  by  a  whole 
mc.  The  output  of  the  "bandpass"  amplifier 
goes  to  the  second  mixer  where  it  is  mixed  with 
the  output  of  an  overtone  oscillator.  The  output 
of  this  mixer  is  the  final  injection  frequency 
which  is  to  be  mixed  with  the  fourteen  mc  of 
the  existing  station.  It  is  amplified  by  the  sec- 
ond "band  pass  amplifier/*  but  this  time  the 


Fig.  2 — -Rear  view:  The  stepping  relay  is 
in  the  case  in  front  of  the  power  transform- 
er. All  shields  have  been  removed  for  this 
and  all  other  photographs.  The  Nixie  panel 
is  visible  on  top  of  the  front  panel.  Sockets 
on  bock  are  in  order;  switched  1  I  5VAC  for 
linear,  $0-239  output  to  1 4  mc  receiver, 
and  SO-239  input  from  SSB  exciter.  144 
mc  output   is  on   subchassis. 

main  purpose  is  amplification,  as  the  mixer 
output  is  not  very  great.  After  this  amplifier, 
the  detailed  description  stops,  as  the  other 
circuitry  is  likely  to  be  in  existence  or  can  be 
built  from  many  articles,  The  two  subchassis 
con  tail  separately  the  transmitting  and  receiv- 
ing converters.  The  only  unusual  feature  is  that 
the  transmitting  converter  has  no  plate  tuning 
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Fig.    3 — Innards 

control  since  the  transverter  is  to  be  used  with 
a  linear  amplifier  with  an  AGC  which  will 
automatically  compensate  for  non-uniform  out- 
put If  it  should  ever  be  necessary  to  op- 
erate without  a  linear,  all  that  has  to  be  done 
is  to  drill  a  hole  in  die  panel  which  will  allow 
access  to  the  tuning  capacitor*  (Incidentally, 
the  large  space  on  the  bottom  of  the  chassis 
is  reserved  for  the  addition  of  a  fixed-frequen- 
cy SSB  exciter.  This  accounts  for  the  absence 
of  any  complicated  relay-switching  arrange- 
ments, ) 

Getting  the  circuit  to  work  properly  is  no 
problem.  However,  it  is  imperative  to  shield 
the  top  and  bottom  of  the  VFO  to  avoid  an 
abomination  of  spurious  responses  in  the  con- 
verter which  are  probably  the  result  of  the 
harmonics  of  the  difference  frequency  between 
the  low-frequency  crystal  oscillator  and  the 
VFO.  To  remove  all  vestiges  of  spurious  prod- 
ucts, it  is  advisable  to  shield  both  crystal 
oscillators. 

A  few  hundred  words  about  the  stepping 
relay  and  the  Nixie  tubes:  Stepping  relays  are 
available  as  surplus  and  can  come  in  many 
different  types.  The  one  used  here  was  a  24 
VDC  unit  with  26  positions  and  12  wafers. 
Four  wafers  and  all  26  positions  were  used. 
Figuring  that  there  are  only  5X4  crystals  to 
be  switched,  it  appears  that  six  positions  are 
useless.  Actually  I  connected  the  first  two 
positions  (144.0-144.2  me)  in  parallel  and  the 
last  five  to  cover  the  range  of  148.0-149,0  ma 
No  crystals  were  provided  for  this  range,  of 
course,  and  it  was  included  only  for  con- 
tinuity. The  double  1440-0-144,  range  is  quite 
practical,  because  of  the  automatic  switching 
system  which  will  now  be  described. 

Remember  the  button  whose  legend  is  .  •  > 
"Turn  to  cycle'?  The  button  itself  came  from 


an  old  telephone  and  could  easily  be  replaced 
by  a  center-off,  spring  return  SPDT  toggle 
switch.  When  the  button  is  pressed,  it  grounds 
one  end  of  the  coil  of  the  stepping  relay,  the 
other  end  of  which  is  connected  to  a  25VDC 
supply.  This  advances  the  relay  one  step, 
giving  a  frequency  range  200  KG  higher. 
When  the  button  is  turned,  it  activates  a 
modified  PGO-Key  Jr.  which  is  used  to  key 
the  stepping  relay  at  any  speed  the  operator 
desires.  No  control  is  included  to  vary  the 
speed  because  it  is  not  anticipated  that  the 
operator  will  be  in  a  hurry  one  day  and  not  the 
next.  If  you  feel  yourself  unpredictable,  you 
can  put  a  "QSY  rate"  control  in.  As  a  matter  of 
interest,  the  stepping  relay  I  used  actually  fol- 
lowed the  60  CPS  of  the  power  line,  so  set  the 
keyer  at  as  high  a  speed  as  you  think  your  re- 
ilrxes  capable  of.  This  is  the  reason  the  dual 
first  position  was  included— to  let  the  serious 
operator  get  home  fast!  Although  I  enjoy  the 
relay  very  much,  it  is  obvious  that  many  will 
prefer  switches  to  the  expense  of  the  relay  and 
the  somewhat  tedious  wiring  required-  The  re- 
lay I  used  cost  $10  on  New  York's  "Radio  Row," 
and  similar  ones  are  available  from  $3  to  $12 
depending  upon  condition  and  number  of  con- 
tacts. 

The  Nixie  tubes  used— Burroughs  6844 AV 
are  the  most  readilv  available  Nixie's.  I  was 
lucky  enough  to  acquire  a  few  which  a  friend 
thought  were  no  longer  needed  in  a  UNIVAC 
installation.  The  sockets  are  13  pin  miniatures 
which  I  found  by  accident;  It  is  quite  possible 
that  you  will  not  be  able  to  find  Nixies  at  less 
than  list  price  (about  $15).  If  this  happens, 
I  will  be  happy  to  send  a  list  of  people  who 
have  tubes  for  about  $5  each.  As  most  of  these 
people  have  only  6  or  so  tubes  apieceT  it  is  ob- 
vious that  thev  will  run  out  of  them  if  onlv 
very  few  are  interested.  Therefore,  if  you 
happen  to  know  where  more  are  available  at 


Fig.  4 — Side-top  view.  Bottom  of  transmit- 
ting converter  visible  as  well  as  some  de- 
tail of  the  mounting  of  the  Nixie's. 
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....SBl-LA  LINEAR  AMPLIFIER 

Exceptional . . . in  its  compactness . . . in  its  high  power . .  .in  its  modest  price ■ . . 
new  1000  watt  P.E.P.  four-band  amplifier  (8040*20-15).  Small..,  a  size  match  for 
SB  33  transceiver  and  a  companion  unit  to  make  up  a  pair  without  equal  as  a  multi- 
band  mobile  combination.  But  SBl-LA  will  also  work  with  any  SSB  transceiver,., 
can  boost  its  output  to  a  full  KW  in  fixed  or  mobile  service. 

This  new  linear  incorporates  every  desirable  modern  feature.  Stable,  with  passive 
grid  input,  it  offers  a  50  ohm  resistive  load  for  SSB  exciters.  Operation  is  Class 
AB-1  for  low  distortion.  Output  is  conventional  pi  network. 

SBl-LA  applies  the  desirable  technique  of  low  plate  voltage  (only  800  volts)  and 
high  plate  current  This  lower  plate  voltage  is  far  easier  on  capacitors— diode 
rectifiers — transformers — insures  safer  operation  under  environmental  extremes, 

All-solid-state,  117V  AC  heavy-duty  power  supply  is  built  in.  (No  rectifier  tubes). 

Tubes  used  are  6JE6's — six  of  them,  parallel  connected.  These  are  standard,  low 
cost  types,  available  anywhere.  (See  specifications  below  for  other  features.) 


$279 


50 


Please  send  full  information  on  SBl-LA 
Linear  and  SB-33  Transceiver. 


(NAME 


NUMBER      STREET 


CITY 


ZONE     STATE 


L 


1 


SIDEBAND  ENGINEERS 


Bands:  80-40-20-15  meter  amateur  bands. 

Power  rating:  1000  watts  P.E.P.  input.  (750  watts  15  meters). 

400  watts  AM. 
Drive  requirements:  Approx.  75  watts  for  full  rated  output. 
Input  impedance;  50  ohms  resistive. 

Output  impedance:  (antenna)  50  ohms,  unbaL  VSWR  1.5  ar  less. 
Power  supply:  Built-in  all  solid-state,  117V  AC. 
Primary  power  requirements:  115V  AC  (d  12A  max.  at  peak  output 

(DC)  Standby:  12.6V  (nom)  (n  7.5A.  Peak:  12.6V  fa  110A. 

Tubes:  Six,  type  6JE6.  (parallel  connected). 

Control    circuits:   Antenna    switching   relays  {2}  built   in.   Rear 
terminals  for  transceiver  relay  control. 

Size-Weight:   5Va"H,   HU'W,   11%"D,  Weight  35  lbs.  approx. 


317  Roebiing  Rd.  So.  San  Francisco*  Calif.        An  operation  of  Webster  Manufacturing 


a  substantial  saving  over  list,  please  let  me 
know.  If  you  wish  a  list  of  the  people  who  wish 
to  part  with  the  Nixie  s  (or  have  any  questions 
about  the  article)  9  please  send  a  self-addressed, 
stamped  envelope.  If  you  feel  the  expense  of 
the  Nixie's  is  not  worth  the  advantages,  10 
neon  pilot  lights  will  do  the  job  somewhat  less 
elegantly  (two  of  the  Nixies  are  connected  in 
parallel  except  for  the  fact  that  each  electrode 
in  1-3  is  two  greater  than  that  in  1-2). 

Tuning  the  unit  is  not  difficult  if  done  sys- 
tematically; The  first  step  is  to  get  the  VFO  to 
cover  the  proper  range.  If  you  use  the  one 
whose  diagram  is  included,  it  is  a  matter  of 
adjusting  the  VFO  for  five  mc  with  the  plates 
meshed  by  adjusting  the  shunt  capacitor  and 
the  coil  (either  by  adjusting  the  inductance 
with  the  slug  if  you  use  the  surplus  form  or  by 
spreading  or  compressing  the  turns  if  you 
use  a  commercial  form).  Then  unmesh  the 
plates.  If  the  frequency  is  more  than  200  kc 
higher,  increase  the  capacitance  of  the  shunt 
trimmer  and  reduce  the  inductance  of  the  coil 
to  preserve  the  five  mc  starting  point.  If  less 
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FIGURE       7 

Tl    Stancor  A3 856  or  equiv,   secondary   not 
used, 

RY2 — 6-10  K  plate  circuit   (try  to  find  one 
with    not-too-flimsy   contacts)* 

Button— see  text. 

CI — .5mfd,    must    be   of    high    quality    and 
low  leakage. 
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FIGURE      6 


Diagram  for  wiring  Nixie  tubes  to  stepping 
relay.  The  crystal  oscillators  are  wired  simi- 
larly but  to  different  wafers. 


The  capacitors  connected  to  the  top  of  LI 
are   trimmers   for   tuning   the   iow   frequency 
oscillator  plate  circuit. 
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than  200  KG  higher,  do  conversely.  With  the 
variable  capacitor  specified,  tracking  is  excel- 
lentj  varying  by  no  more  than  4  per  cent  at 
the  middle  of  the  dial.  This  is  an  error  of  8 
kc  which  is  unimportant  on  2  meters  as  it  can- 
not put  you  out  of  the  band.  If  greater  accu- 
racy is  necessary,  either  a  chart  of  reading  vs. 
error  can  be  compiled  or  you  can  experiment 
with  other  variable  capacitors.  The  output  coil 
is  tuned  for  5-1  mc  and  the  output  shouldn't 
vary  sign  ifi candy  over  ±  100  kc. 

The  first  crystal  oscillator  is  tuned  individ- 
ually for  each  frequency  by  the  stepping  relay, 
Set  the  relay  in  any  five  consecutive  positions 
and  adjust  the  associated  trimmer  across  the 
output  of  the  oscillator  for  maximum.  If  one 


-Z25V 


extremely  active  crystal  is  encountered,  tune 
the  trimmer  slightly  off  frequency  so  that  the 
output  is  approximately  constant. 

The  mixer  output  and  the  associated  ampli- 
fier should  first  be  tuned  to  13  mc.  Then  one 
should  be  tuned  lower  and  the  other  raised 
until  substantially  constant  output  is  obtained 
over  the  12.5-13.5  mc  range. 

The  overtone  oscillator  and  quadrupler 
should  be  tuned  with  the  lowest  frequency 
crystal  in  place  (29.375  mc).  The  plate  of  the 
triode  section  of  the  6U8A  should  be  tuned 
through  the  third  overtone  frequency  (that 
marked  on  the  crystal)  from  the  high  end  of 
the  coil's  range  until  oscillation  starts.  Then 
give  the  slug  one  more  turn  to  insure  stability. 
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Tune  the  quadruple*"  for  maximum  output  and 
then  raise  its  frequency  until  output  just  stalls 
to  fall  off.  This  will  compensate  for  the  de- 
creasing output  as  the  crystal  frequency  is 
raised.  The  mixer  output  and  the  amplifier  are 
tuned  in  the  same  manner  as  the  previous 
mixer- amplifier  combination. 

The  signal  from  the  amplifier  is  yours  to 
use,  either  according  to  the  block  diagram  or 
in    your    own    circuitry. 

The  overtone  crystals  used  in  this  circuit 
will  probably  have  to  be  ordered  from  a  man- 
ufacturer as  they  are  for  uncommon  fre- 
quencies. The  29.625  appears  to  be  available 
in  veiy  limited  quantity  from  Quaker  Elec- 
tronics, The  other  crystals  are  available  from 
a  number  of  surplus  houses  at  50c  each.  All 
may  require  a  minute  quantity  of  grinding  if 
exact  frequency  tolerance  is  desired. 

Operation 

Because  of  the  previous  work,  the  stepping 
relay,  etc.,  this  is  the  shortest  section:  Turn  the 
unit  on.  Look  at  the  Nixie's  to  see  what  fre- 
quency range  you're  on.  Turn  the  button  until 
it  switches  to  the  range  you  want  to  be  on. 
Turn  the  VFO  to  the  desired  frequency  within 
that  range.  Period. 

To  many,  the  complete  coverage  of  two 
meters  may  seem  frivolous,  I  worry  about  the 
population  explosion  which  seems  to  be  out- 
distanced by  the  Ham  Explosion.  Those  of 
you  who  don't  worry  will  soon.  I  feel  that  all 


Heath 
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Tip 


Present  owners  of  the  Heathkit  Warrior  K\V 
linear  amplifier  mode]  HA- 10  may  be  inter- 
ested in  making  their  linear  really  a  true  KW 
amplifier  with  a  very  slight  modification,  I 
installed  a  toggle  switch  between  the  Power- 
On  switch  and  the  high  voltage  indicator  panel 
light.  This  switch  is  used  to  shunt  the  swinging 
choke  in  the  power  supply.  The  net  result— 
the  nd  load  plate  voltage  increases  from  1600 
to  beyond  2,000  volts.  In  the  CW  mode,  with 
500  MA  indicating  on  the  meter,  the  plate 
voltage  drops  to  just  a  shade  over  2,000  volts. 
In  the  SSB  mode  I  have  been  able  to  kick  the 
meter  up  to  400/500  MA  with  no  evidence  of 
distortion  of  flat  topping.  I  might  add  that  I 
did  not  try  this  gimmick  with  the  original  811 A 
tubes   in    the   linear,   but  did   use   UE   572As 


of  two  meters  will  soon  be  in  use,  and  until 
then,  there  are  nets  and  other  reasons  why 
the  top  mc  is  in  use. 

This  system  is  also  applicable  to  the  lower 
frequencies,  with  perhaps  a  20  kc  VFO  and 
crystals  20  kc  apart.  This  would  be  simpler  to 
tune  than  the  two  meter  unit  and  for  many 
would  be  more  practical.  The  stepping  relay- 
readout  tube  circuitry  would  be  the  same  con- 
venience* .  .  .  WA2IKL 

Cl— 50pf  variable  capacitor  (Hammarlund  MC-50  or  equtv. ) 

C2 — 3*2Spf  compression  trimmer 

C3-C7 — -3-25pf  compression  trimmer 

L-l — 40    turns,   #36   enameled    on    $$    in.    iron    slug    tuned 

form 
L2 — 2.5  turns  around  cold  end  of  Ll 
L3 — 16    turns    #22   enameled    around    coil    Form    in    BC4  5S 

series  VFO   (iron  slug  tuned)   see  text 
LA — 45    turns    #36    enameled    on    fi    in.    iron    slug    tuned 

form 
LS — 20  turns  #2S  enameled  on  H  in.  iron  slug  tuned  form 
L.6— 3  turns   insulated  wire  over  cold  end  of  L5 
L7 — 25  turns  nr  28  on  fy&  in,  iron  slug-  tuned  form 
L8 — 2  turns  insulated  wire  over  cold  end  of  L7 
L9 — 20    turns   nr   26   enameled   on    J4    in-    iron    slug    tuned 

Form 
L10,   LI  2,    Ll4,    S    turns    #20    spaced    one  turn    on    l£    in. 

brass  tuned  form 
Lll  — 1.5  turns  insulated   wire  fiver  1.10 
L13— 2  turns  over  Ll2 
Y 1—7500  FT243 
V  2— 7700  FT243 
Y3— 7900   FT243 
Y4— 8100  FT243 
Y5— 8300  FT243 
Y6— 29.375000  HC6/U  } 
Y7— 29,625000  HC6/U   ( 
Y8— 29.875000  HC6/U    f 
Y9— 30,125000  HC6/U  J 
RY1 — see  text 
1*1 — 13  Nixies — -see  text 


All   third  overtone 


which  have  a  greater  plate  dissipation  capa- 
bility and  are  directly  interchangeable  with  the 
Mis.  Although  the  Si  Is  may  not  be  capable 
of  taking  this  maximum  power  in  the  CW 
mode  at  that  voltage  and  current,  there  is  no 
reason  why  the  tubes  could  not  withstand 
similar  voltage  and  current  conditions  in  SSB 
application.  Just  a  note  of  caution:  after  about 
three  hours  of  continuous  roundtable  QSO  on 
SSB,  the  power  transformer  gets  pretty  warm. 
It  is  suggested  that  the  "high  voltage"  position 
be  used  when  the  going  gets  rough.  With  the 
switch  in  the  off  position  the  choke  is  in  the 
circuit  and  the  linear  amplifier  is  operating 
normally.  Incidentally,  the  increased  voltage 
from  the  power  supply  has  no  adverse  affect 
on  the  meter,  as  the  increase  beyond  2,000 
volts  seems  to  be  within  the  tolerance  param- 
eters of  the  meter.  Similarly,  no  other  de- 
terioration on  components  was  noted.  On-air 
reports  indicate  an  increase  of  talk  power 
under  most  conditions  with  the  higher  voltage 
application. 
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RHODESIA 


The  Technical  Materiel  Corporation  supplies  much 


of  the  communications  equipment  used  by  the  Rhodesia  and  Nyasaland 
Army  for  its  fixed  installations.  The  equipment  was  provided  through 
W.  L.  Kerr  (Pvt)  Ltd.,  Salisbury,  Southern  Rhodesia. 
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THE    TECHNICAL    MATERIEL    CORPORATION 

MAMARONECK,    NEW    YORK 
and  Subsidiaries 

OTTAWA,  CANADA     •     ALEXANDRIA,  VIRGINIA     •     GARLAND,  TEXAS     ♦     OXNARD,  CALIFORNIA 
SAN  LUIS  OBISPO,  CALIFORNIA      •      LUZERN,  SWITZERLAND      •      POMPANO  BEACH,  FLORIDA 


Simplified  Receiver  Design 


become  an  instant  expert 


Larry  Levy  WA2INM/1 


"Me  design  a  receiver?  You  must  be  some 
kind  of  a  nut!  I  don't  even  know  exactly  how 
they  work"  is  the  reaction  of  most  amateurs 
when  asked  a  question  like  that.  Actually,  most 
constructors  are  scared  by  the  apparent  com- 
plexity of  a  complete  receiver  schematic,  and 
hesitate  to  consider  building  one,  let  alone 
design  it.  I  must  admit  that  starting  with  a 
blank  sheet  of  paper  and  pencil  can  be  quite 
a  project,  even  for  the  technically  experienced. 
Receivers,  or  any  pieces  of  electronics  equip- 
ment are  not  complex  when  broken  down  into 
individual  circuits.  The  only  difference  between 
various  receivers  is  the  variation  in  circuit 
detail  which  are  intended  for  different  applica- 
tions. 

Basically,  all  receivers  and  converters  are 
alike.  There  is  usually  one  or  more  rf  stages, 


the  number  and  type  depending  upon  the  ap- 
plication, one  or  more  mixers,  one  or  more  os- 
cillators, one  or  more  if  stages,  an  audio  am- 
plifier and  a  power  supply.  The  block  diagrams 
of  all  receivers  and  converters  are  almost  ex- 
actly alike  even  though  the  circuits  may  appear 
completely  different.  By  having  a  selection  of 
each  type  of  circuity  a  receiver  can  be  designed 
for  any  purpose.  In  this  article,  I  will  try  to 
explain  how  to  combine  several  of  the  most 
useful  circuits  so  as  to  make  a  good  working 
receiver  for  almost  any  application. 

To  begin  the  design  of  the  receiver,  it  is 
first  necessary  to  know  exactly  what  it  has 
to  do.  The  next  step  is  to  lay  out  a  block  dia- 
gram, listing  each  type  of  circuit  (rf  amplifier, 
mixer,  oscillator,  etc.).  Next,  choose  the  in- 
dividual circuit  of  each  type  that  most  closely 
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meets  the  requirements  that  you  have  set 
down.  Then,  it  is  only  necessary  to  intercon- 
nect the  points  in  the  circuit  that  have  the 
same  letters,  add  the  heater  connections,  and 
the  design  is  complete.  By  using  this  method, 
even  a  newcomer  can  design  a  working  re- 
ceiver the  first  time. 

The  following  is  a  list  of  the  more  useful 
circuits  used  in  receiver  design.  While  this 
does  not  come  near  covering  all  of  the  possi- 
ble circuits,  all  of  the  more  useful  ones  for  most 
applications  are  included. 

Rf  Amplifiers 

Fig.  1A*  Grounded  grid— A  grounded  grid 
amplifier  is  the  simplest  of  the  rf  amplifiers 
given.  It  is  extremely  stable  and  wiU  have  an 
excellent  noise  figure  when  used  with  a  low 
noise  triode,  such  as  the  6CW4  nuvistor.  The 
disadvantages  are  low  gain  and  possibilities  of 
hum  modulation.  It  is  usually  necessary  to 
combine  a  grounded  grid  stage  with  another  rf 
stage  to  have  adequate  gain.  A  circuit  like  the 
pentode  shown  in  IB  wiU  work  fine.  To  com- 
bine them,  it  is  only  necessary  to  connect  point 
"A*'  of  the  grounded  grid  stage  to  point  ttX" 
of  one  of  the  other  stages  shown.  This  will 
probably  result  in  the  best  overall  noise  figure. 
The  rf  choke  shown  should  be  designed  for  the 
op  er at ing    f r equ  en  cy . 

Ftgm  IB.  Pentode— The  Pentode  is  one  of  the 
easier  rf  amplifier  circuits  to  use  as  it  combines 
good  gain  with  good  stability*  The  noise  figure 
is  not  as  good  as  the  triode  circuits,  but  is 
quite  useable  on  and  below  50  mc.  Only  one 
stage  is  needed   in  most  cases; 

Fig.  1C*  Neutralized  Triode— The  neutral- 
ized triode  amplifier  has  good  gain  and  a  good 
noise  figure.  It  does  require  some  care  and 
construction  but  will  provide  good  perform- 
ance with  only  one  stage.  It  is  more  useful  on 
VHF  and  when  used  with  high  gain  low  noise 
Modes  like  the  6CW4,  6AM4,  417A,  and 
similar  tubes, 

Fig*  ID.  Series  Cascode—This  circuit  is 
widely  used  because  of  its  high  gain,  good 
noise  figure,  good  stability,  and  ease  of  con- 
struction, Its  most  common  usage  is  in  VHF 
circuits  using  any  of  the  casode  tubes  available, 
although  it  could  be  used  with  two  nuvistors, 
for  example.  On  two  meters,  it  may  be  neces- 
sary to  replace  the  470  ohm  resistor  with  a 
small  neutralizing  coil  to  obtain  the  best  noise 
figure. 

Mixers 

Fig  2A.  Simple  Triode— This  is  the  sim- 
plest of  the  mixers  given.  The  advantages  are 
good  overload  characteristics,  low  noise,   and 
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simplicity  oi  construction.  The  disadvantage 
is  that  the  gain  tends  to  be  low. 

Fig.  2B.  Simple  Pentode— This  provides  more 
gain  than  the  circuit  shown  in  2A,  It  does  not 
have  the  noise  figure  or  overload  resistance  of 
the  triode  circuits  but  is  adequate  for  most 
cases. 

Fig.  2C.  Cathode  Injection— This  circuit 
probably  has  the  best  characteristics  for  a 
single  lube  mixer.  Its  gain  is  better  than  2A 
but  not  quite  as  good  as  2C<  It  has  very  high 
overload  resistance  and  low  noise*  It  does  re- 
quire somewhat  more  oscillator  injection  and 
is  recommended  for  circuits  using  crystal  con- 
trolled oscillators.  The  high  degree  of  isolation 
makes  it  good  for  tunable  oscillators  at  the 
lower  frequencies  where  adequate  drive  is 
available  as  it  will  reduce  pulling  by  the  re- 
ceived signal.  Most  oscillators  will  not  have 
enough  output  above  28mc    (tunable  oscilla- 


tors) to  drive  this  properly  unless  the  plate 
voltage  is  raised  to  a  point  where  stability  is 
effected. 

Fig.  2D,  Twin  Triode— This  mixer  has  the 
highest  degree  of  isolation  between  oscillator 
and  received  signal  Its  high  sensitivity  makes 
it  ideal  for  VHF  tunable  converters.  It  has 
good  noise  characteristics,  good  gain,  and  high 
resistance  to  overload. 

Fig.  2E.  Double  Conversion— This  is  an  ex- 
ample of  how  two  mixers  are  combined  for 
double  conversion.  Both  mixers  shown  are  of 
the  type  given  in  2A.  It  is  possible  to  use  any 
combination  of  mixers.  If  frequencies  should 
be  carefully  considered.  The  first  one  should  be 
high  enough  to  eliminate  images  and  the  sec- 
ond should  be  low  enough  to  get  the  desired 
selectivity. 

Oscillators 
Fig,  3 A  Hartley— The  most  simple  and  relia- 
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T.M. 

COMPREAMP 

WATERS  "COMPREAMP"  AUDIO 
PREAMPLIFIER/UMITER  — 
MODEL  358 

The  Waters  Compreamp  increases  the  effective  speech 
power  output  of  a  transmitter  up  to  four  times.  It  is  a 
self-contained,  battery  powered,  two  stage  transistorized 
audio  amplifier/ltmiter  designed  to  be  used  with  all  types 
of  radio  transmitters. 

The  Compreamp  is  connected  between  the  station 
microphone  (50,000  ohm  dynamic  or  high  impedance 
ceramic)  and  the  transmitter  microphone  input  connector. 
No  wiring  changes  are  required  in  the  transmitter.  Pro- 
vision is  made  for  switching  the  Compreamp  in  and  out 
of  the  circuit,  and  for  adjustment  of  the  Compression 
Level.  The  Compreamp  may  also  be  used  with  tape  re- 
corders and  public  address  system  amplifiers  to  increase 
effective  speech  power  and  dynamic   range. 


Specifications 

Input  Impedance 
Input  Level 
Gain  (voltage) 
Output  Level 
Output  Impedance 
Power  Source 
Size 
Price 


1CD  K  ohms  (nominal) 

.005  to  .020  volts 

10  db  (minimum) 

.060  volts 

50  K  ohms  (nominal) 

9  volt  Burgess  2U6  or  equivalent 

2W  high,  3"  wide,  4W  long 

$27 .95,  less  battery 

WAT 


UNIVERSAL 

HYBRID 
COUPLER  I 


RETROFIT 

KIT  FOR 

UNIVERSAL 

HYBRID 
COUPLER  I 


The  NEW  Waters  Universal  Hybrid  Coupler  (Model  3002) 
not  only  acts  as  a  coupler  between  the  phone  and  your 
transmitter  and  receiver  (SSB  too),  but  also  has  a  built  in 
compressor  amplifier  in  the  microphone  circuit  which  can 
be  adjusted  from  0-12  db  by  a  front  panel  control.  This 
coupler  can  be  used  with  a  tape  recorder  if  you  aren't 
Interested  in  phone  patches.  It  can  also  be  used  with  a 
tape    recorder    if  you    are    interested    in    phone    patching. 


|  The  Compreamp  Retrofit  Kit  for  the  Waters  U.H.C.  Model 
3001  comes  complete  with  printed  circuit  board  assembly, 
potentiometer,  toggle  switch,  escutcheon  plate  capacitor 
and  battery  holder  assembly,  all  necessary  mounting  hard- 
ware, drilling  templates  and  complete,  step-by-step  Irv 
structions  and  operating  hints.  Converts  U.H.CL  Model 
3001  to  LLH.C.  Model  3002,  Can  also  be  used  to  "build-in'* 
to  your  own  equipment.   Electrical  specifications  same  as 


Very  versatile.  $69.95. 


Model  359.  $19.95,  less  battery, 
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FIGURE       3 
BASIC  OSCILLATORS 


ble  oscillator  for  the  lower  frequencies.  It  has 
good  stability  and  reasonably  good  output. 
The  tap  on  the  coil  should  be  between  10 
and  20%  of  the  number  of  turns  of  the  coil  off 
the  ground*  C2  is  a  trimmer  with  a  maximum 
capacity  of  between  Jath  and  l/3rd  of  CI, 
The  circuit  is  good  up  to  about  60  or  70mc. 

Fig.  SB,  VHF  Tunable— This  circuit  should 
be  used  over  lOOmc  because  of  its  ease  of 
construction.  Using  a  butterfly  condenser  and 
a  double-tuned  coil,  it  is  much  easier  to  con- 


struct because  of  the  size  of  the  coil,  which 
would  be  ridiculously  minute  in  a  single-tuned 
circuit  A  very  sturdy  stiff-bear inged  butterfly 
should  be  used,  very  securely  mounted,  with 
the  coil  soldered  across  the  two  terminals. 

Fig.  3C.  Third  Overtone  Crystal—This  is  used 
for  fixed  converters  (tunable  ifs)  on  VHF  or 
the  first  conversion  in  a  multiple  conversion 
receiver.  It  has  good  stability  and  good  output 
up  to  the  frequency  limit  of  the  third  overtone 
crystals. 


I/2-6AN8,    I/2-6U8,    6AU6,  6BA6,    Etc, 


IF  Detector 
Transformer 

**  r 


"All 


B  + 


Single  t.F  Amplifier 


To  IT* 


I/2-6UB.   6AU6,   6BA6,    Etc. 


Multiple  /F   Stages 

FIGURE      4 

BASiC    IF   AMPLIFIERS 


B 


IF  Ot  tec  tor 
Transformer 

•-*F* 


18 


73   MAGAZINE 


MODEL  1000SR 


1KVA  STANDBY  POWER  SYSTEM 


by  TOPAZ 


An  all  transistorized  AC  to  AC  power  changer 
which  delivers  CONSTANT,  NOISE  FREE  POWER 
whether  the  main  power  Ifne  is  ON  or  OFF. 

INPUT:    1 1 5/230V,  50  to  500  Cps. 

OUTPUT:    117V  RMS  Sine  Wave  ±  5%,  1  KVA. 


TYPICAL  OPERATION 

AC  Power  Line 

115V,  50-500  cps  DC  Isolated  from  BC  tt  AC  Inverter 

Variable  Wavt        AC  to  DC  Power  Power  Line  and  Changes  DC 

Shape  and  Supply  with  Topaz  free  from  Common  Voltage  to 

Frequency  Ultra  Isolation  Mode  Noise  Square  Wave  AC 
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TOPAZ  INCORPORATED  ■  3802  HOUSTON  STREET  ■  SAN  DIEGO,  CALIF.  92110  ■  PHONE:  (714)  297-4815 


Fig-  3D.  Butler— The  modified  butler  oscil- 
lator is  used  for  higher  frequencies  than  can 
normally  be  obtained  with  third  overtone  crys- 
tals, Using  a  third  overtone  crystal,  the  output 
can  be  twice  or  three  times  the  frequency, 
making  possible  easy  converters  for  220mc. 

//  Amplifiers 
Fig.  4A.  Single  //—This  provides  adequate 


gain  for  most  simple  receivers.  Using  a  reasona- 
ble frequency,  satisfactory  results,  with  respect 
to  selectivity  and  sensitivity,  can  be  obtained. 
Fig.  4B„  Multiple  Ifs— These  are  used  when 
a  single  if  is  inadequate.  It  is  necessary  to  have 
more  than  one  stage  if  a  very  low  frequency 
is  used  for  selectivity  or  gain  will  be  low-  It 
can  also  be  used  to  build  up  selectivity  using 
a  high  frequency  with  single  conversion*  Not 
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more  than    two   stages   are   recommended,    as 
stability  becomes  a  problem, 

Detectors 

Fig.  5A,  Simple  Diode— This  is  the  most 
commonly  used  detector.  It  has  good  output 
and  provides  adequate  avc,  It  is  usually  found 
combined  with  some  kind  of  a  noise  limiter. 

Fig.  5B.  ANL  Diode  Detect  or— This  circuit 
combines  the  detector  shown  in  Fig.  5 A  with 
a  full  wave  series  limiter.  The  limiting  control 


should  be  adjusted  for  100%  modulation  on  an 
average  signal 

Fig.  5C.  Infinite  Impedance— This  detector, 
while  not  widely  used,  has  one  good  advan- 
tage. It  can  be  used  to  obtain  high  selectivity 
from  a  signal  if  stage  as  it  does  not  load  down 
the  last  if  transfomer  like  a  normal  diode,  there- 
fore giving  better  selectivity.  Overload  resis- 
tance is  very  high.  The  disadvantage  is  that 
there  is  no  avc- 

Audio  Amplifier 

Fig.    6.   Audio   Sect  ion— This   amplifier   will 
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TELREX  ROTATOR-INDICATOR  SYSTEM  MODEL  TS238-RIS 
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•  MAST  FEEDS  THRU  ROTATOR 
FOR  SAFE R  AN D  EASIER 
INSTALLATION    MAINTENANCE 


OO 


*l3QOir*m_as  rotation  torque 

*  SELF  LOCK  I  NO  BY  STURDY  WORM  GEARS 

*  AZIMUTH  INDICATION   BT  SELSYNS 
.  AUTOMATIC   LIMIT  OF  ROTATION 

*  DESIGNED  FOR  2*00  MASTING 

*  MALLEABLE  CAST  MASTING  CtAMPSUPPUED 

*  OUTPUT  SPEEO  APPftOX    I  RPtf 
■  WILL  FIT  INTO  Oft  OWTO  A   6"  SIDED  TOWER 

V/f?|TE  FOR  free  PL- 7?  DESCRIBING  thf  WORLDS  NtOST  POPULAR  ANTENNAS 


TgLftEX  ROTflT 


M'ltHK 


TELREX  LABS 

ASBLTRTr"  PARK  N.J 


it 


YOUR  ONE  COMPLETE  SOURCE 
for  HAM-TV,  ATV,  CCTV 
Equipment  .  ,  , 

Test  Monotrons  type 
1698  onfy  $9,95  pp 

FREE  FLYER 
i*771  .  .  ,  Full  of 
Bargains!!!!! 

CATALOG  50c 

#1273  ,  .  .  "How  To  Build 
Low  Cost  TV  Cameras1* 

Catalog  #1273  plus 
LARGE  Size  schematic  $1.50 

Phone:  203-875-5198 


V  ID  ICONS:  $34.50  up 

1"  electromagnetic  or 
2'*  electrostatic,  your 

choice:  Grade  C:  $34.50 

Grade  B:  $60.00 

Grade  Ham  A-  $100.00 

AH  types  Ham-TV 

equipment  Bought-Sotd- 

Traded  *  .  . 

WRITE! 


DENSON 

ELECTRONICS 

CORP* 

Rockville,    Connecticut 


CORRECTION 

In  the  Europe  on  $2000  a  day  article  last 
month  the  printer  got  the  fellows  in  the  RSGB 
photo  turned  around.  Apologies.  Well  continue 
the  storv  next  month. 


FM  FM  FM  FM  FM 


FMTRU  30D  150mc  $25.00  FMTRU  41V  30-50mc  $40 

FMTR     30D  3O-50mc  $20.00        50BR  base  sta.  30-50  mc  $50 
FMTRU  BOD  150mc  $45.00  80Y  base  sta.  30-50mc  $150 

FMTR    SOD  30-50mc  $55.00         T44A6A  450mc    $65.00 
Aiao-GE  gear  $35  and  up.    DuMont  and  Link  gear  available. 

nnrthufoct  electronics     I 


■■  Wl  If  \#«J  ■      Box  7,  Chesterton,  Indiana 


work  well  with  all  the  circuits  shown.   It  has 
good  gain  and  adequate  output. 

Power  Supply 

Fig.  7.  The  power  supply  recommended  is 
a  full  wave  one  giving  about  250v  output.  Fil- 
tering should  be  good  to  prevent  hum  modula- 
tion of  the  oscillator.  Silicon  diodes  can  be 
used  in  place  of  the  5V4. 

Block   Diagrams 

This  is  the  real  secret  in  receiver  design. 
First  calculate  what  characteristics  a  receiver 
should  have.  After  deciding  whether  it  should 
be  a  simple  or  complex,  single  or  double  con- 
version, etc.  receiver,  lay  out  block  diagrams 

6AQ5,  6F6 
I/2-I2AT7,    I/2-6AV6  6V6,   Eta       ^.il?' 
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FIGURE     6 

AUDIO     SECTION 


ONLY  E-Z  ETCH  with  the  exclusive  new  "See-Thru"  etch 

resist    transfer    sheets    makes    circuit    boards    of    factory 
quality  and   appearance. 

Just  trace  over  dssired  transfer  sheet  marking  and  peel 
back. 

Each  kit  contains  ampre  supply  of  etch  resist,  2  top 
quality  copperclad  fibergfas  boards,  "Dry-Pah"  etchant 
crystals  and  etching  vessels. 

Packed  in  attractive  reusable  plastic  box.  $5.95  at 
better  dealers  or  write: 

Ami-Iron  Associates 
12033   Otsego  St.,  North   Hollywood.  Calif. 
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of  the  type  shown  in  Figs.  8A,  B>  and  C.  Next 
determine  performance  characteristics  by 
choosing  the  individual  circuits  to  go  in  each 
box,  using  a  combination  of  circuits  to  meet  the 
various  requirements  you  have  chosen,  AU  the 
circuits  given  here  will  work  in  any  combination 
with  satisfactory  results,  so  it  is  therefore  pos- 
sible to  use  any  oscillator  with  any  mixer  with 
any  rf  amplifier,  etc.  This  leaves  quite  a  large 
combination  of  possible  receiver  circuits  that 
can  be  designed  to  meet  any  specific  require- 
ments. Fig,  8A  shows  a  block  diagram  for  a 
simple  frequency  converter.  It  can  either 
be  fixed  or  tunable,  depending  upon  the 
oscillator  circuit  chosen.  This  would  be  the 
basic  design  for  a  VHF  converter,  Fig,  SB 
illustrates  a  double  conversion  configuration 
for  a  more  advanced  receiver.  One  of  the 
two  oscillators  is  tunable,  almost  invariably 
the  second  one.  Fig.  8C  shows  a  block  dia- 
gram for  a  complete  single  conversion  receiver. 
Just  to  illustrate  a  point,  I  am  going  to  design 
a  complete  receiver  using  the  block  diagram 
shown  in  8C.  It  is  going  to  be  a  6  meter 
single  conversion  receiver,  designed  for  moni- 
toring and  general  hamming.  I  want  it  to  have 


reasonably  good  gain,  a  good  noise  figure,  mod- 
erate overload  resistance,  somewhat  broad 
selectivity  so  I  can  use  it  on  nets,  and  a  noise 
limiter,  For  this  purpose,  the  best  rf  amplifier 
would  be  the  Series  Cascode.  Looking  in  my 
junkbox  I  see  a  12AT7  and  a  6BZ7,  I  figure 
that  ihe  6BZ7  would  be  good  for  the  rf  ampli- 
fier ,  so  that  I  can  use  the  12AT7  as  an 
oscillatoixmxer.  Consulting  my  chart,  I  find 
that  mixer  2A,  utilizing  one-half  of  a  12AT7, 
meets  the  necessary  requiremets.  The  other 
half  is  used  as  an  oscillator  in  circuit  3A.  Now 
that  the  front  end  is  designed*  pencil  in  the 
numbers  of  the  diagrams  and  tubes  into  the 
boxes.  Next  add  an  if  stage,  the  one  shown  in 
4A  being  fine,  a  detector— arl  as  shown  in  513, 
an  audio  amplifier  and  a  power  supply*  A 
6AU6  makes  a  good  if  amplifier  and  a  diode- 
triode  like  the  6AV6  is  good  for  a  detector  and 
first  audio.  According  to  the  requirements  an 
if  frequency  of  around  1650  kc  is  chosen  as  it 
combines  good  gain,  moderate  selectivity,  and 
fair  image  rejection  for  a  50  mc  receiver.  It  is 
also  necessary  that  there  be  if  transfomers 
available  for  the  frequency  chosen.  Next,  add 
the  interconnecting  lines,   and  the  block  dia- 
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gram  is  complete.  The  next  step  is  the  drawing 
of  the  schematic.  Look  up  the  diagrams  and 
copy  them  on  paper,  connecting  signal  points 
with  similar  letters.  Now  add  B  plus  lines  and 
heater  leads  from  the  power  supply,  and  the 
design  is  complete.  The  complete  schematic 
and  block  diagram  for  this  receiver  is  shown  in 
Figs.  8D  and  8E.  After  checking  the  schemat- 
ics for  errors,  get  out  your  soldering  iron  and 
get  to  work, 

.  .  .  WA2INM/1 
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High  Value 
AC  Capacitor 


Jim  Kyle  K5JKX 
1236   N.   E.  44th  St. 
Oklahoma   City,    Okla. 

The  trick  of  making  a  high-value  ac  capaci- 
tor from  a  pair  of  electrolyties  connected  back- 
to-back  as  shown  in  Fig,  1  is  so  old  it  has  a 
long  gray  beard. 

But  there's  a  way  of  doubling  the  capaci- 
tance of  the  resulting  unit,  as  well  as  providing 
a  little  better  voltage- rating  protection  of 
both  electrolyties* 

When  connected  back-to-back  as  in  Fig.  1, 
the  two  electrolyties  are  effectively  in  series,  so 
that  the  resulting  ac  capacitor  has  only  half  the 
capacitance  of  either  unit  alone,  In  addition,  all 
the  reverse-polarity  voltage  is  impressed 
across  whichever  capacitor  happens  to  be  the 
"wrong  way*  during  any  half -cycle,  so  that  a 
i  airly  high  margin  of  safety  is  required  in  the 
voltage  ratings. 

But  by  adding  a  pair  of  semiconductor  di- 
odes connected  as  shown  in  Fig,  2S  the  ac  is 
converted  to  dc  so  far  as  the  capacitor  is  con- 
cerned It  remains  ac,  however,  on  the  outside 
of  the  composite  unit  as  each  half -cycle  passes 
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$59.95 

amateur  net 


Introducing  the  TR-44,  a  high- 
performance  rotor  system  for 
the  Amateur  on  a  budget  who's 
ready  to  upgrade  his  antenna 
installation. 

The  TR-44  approaches  the  accuracy  and 
rugged ness  of  the  famous  Cornell- Duhilier 
HAM-M  but  is  designed  specifically 
for  intermediate  loads. 

Check  these  features: 

Control  box  contains  the  HAM-M  meter. 

Dimensionallv  identical  to  TV  rotor  types 
AR-22,  TR-2  and  TR-4.  The  TR-44 
even  fits  the  same  bolt  holes! 

End  of  rotation  electrical  motor  cut-off. 

No  mechanical  clanking,  no  electrical 
pulse  noise. 

Increased  rotational  torque... up  to 
twice  as  much  as  TV  rotors! 

48 -ball  bearing  movement. 

New  idiot-proof  brake  system. 

If  you  are  now  getting  marginal  results 
using  a  TV  rotor,  the  TR-44  is  for  you! 
It  will  give  you  the  increased  torque, 
braking  and  accuracy  that  are  needed 
for  large  VHF  arrays  and  small  HF 
combination  antennas.  For  technical 
information,  contact  Bill  Ashby  K2TKN 
or  your  local  CDE  Distributor. 


CDE  makes  a  complete  line  of  the  world's  finest 
rotors:  the  HAM-M;  the  new  TR-44;  heavy-duty 
automatic  TV;  heavy-duty  manual  TV;  standard- 
duty  automatic  TV;  standard -duty  manual  TV;  and 
the  industry's  only  wireless  remote  control  rotor  sys- 
tem! Cornell -Dubilier  Electronics,  Div.  of  Federal 
Pacific  Electric  Co.,  118  East  Jones  St.,  Fuquay 
Springs,  N.  C. 


CORNELL- 
DUBILIER 


the  only  Company  thai  make*  I  hem  all 
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through  its  own  diode  and  capacitor  and  the 
two  halves  are  re-joined  at  the  output. 

Since  only  one  capacitor  is  in  the  circuit  at 
any  time  (the  other  being  shorted  out  by  its 
diode)  the  effective  capacitance  rating  is  equal 
to  that  of  a  single  capacitor,  or  twice  that  of 
the  simple  back-to-back  hookup. 

And  since  reverse-polarity  voltage  is  shorted 
out  from  the  inactive  capacitor,  no  excessive 
safety  margin  in  voltage  rating  is  necessary. 
The  capacitors  need  only  be  rated  to  withstand 
dc  equal  to  the  peak  value  of  the  ac  voltage 
impressed  across  them.  The  diodes  must  also 
be  rated  for  this  PIV. 

In  audio  and  similar  applications,  type  1 N34 
diodes  may  be  used.  In  power  applications, 
silicon  power  rectifiers  are  fine.  A  120  mmfd 
120  vac  capacitor  may  be  built  using  120 
mmfd  200  vdc  electrolytics  and  200  PIV  rated 


diodes;  450-volt  capacitors  and  400  PIV  diodes 
are  good  up  to  275  V  rms. 

One  of  the  more  common  ham  applications 
of  this  trick  is  in  repair  of  antenna  rotators. 
Most  of  the  present-day  rotator  designs  use  a 
large-value  ac  capacitor  to  control  direction  of 
rotation.  Typical  ratings  are  100  to  150  mmfd, 
and  the  rms  voltage  is  nominally  24  volts.  Ca- 
pacitors of  this  type  are  not  usually  found  in 
our  junkboxes,  so  that  if  the  capacitor  goes  out 
we  must  order  a  replacement  from  the  factory. 
Using  this  trick  and  a  pair  of  100  to  150  mmfd, 
50  vdc  electrolytics  (of  the  same  capacitance 
rating  as  the  original  unit)  together  with  50- 
PIV  diodes  (or  the  more  common  400-PIV 
types  if  you  happen  to  have  them  on  hand) 
you  can  get  the  rotator  back  in  action  almost 
immediate!  v. 


Heat 

Dissipating 
Tube 
Shields 


Michoel    Neidich    K2ENN 
931    Walt  Whitman  Rd. 
Huntington  5ta.,  N.  Y. 


"Show  me  a  man  who  has  never  replaced 
a  tube  in  his  rig  and  I  will  show  you  a  man 
who  has  not  figured  out  how  to  turn  his  rig  on." 

The  subject  of  amateur  equipment  failure 
is  one  which  is  often  discussed  like  the  weath- 
er, but  no  one  ever  does  anything  about  it. 
The  use  of  heat-producing  vacuum  tubes  in 
receivers  and  transmitters  is  here  to  stay,  at 
least  until  the  time  that  transistors  with  their 
inherent  longevity  gain  an  increased  measure 
of  acceptance.  For  the  moment ,  we  are  con- 
cerned with  failures  in  any  piece  of  equip- 
ment which  uses  heat-producing  vacuum  tubes. 

Some  of  us  may  never  have  had  to  change 
or  replace  a  tube  or  have  had  to  send  a  rig 
back  to  the  manufacturer  for  repair.  This  de- 
pends very  heavily  on  the  degree  to  which  the 
rig  is  turned  on.  Also,  if  you  trade  it  in  very 
often,  you  won't  have  much  of  a  servicing 
problem.  What  now  follows  will  not  be  of 
much  interest  to  this  minority.  We  will  be  con- 
cerned with  prolonging  tube  life-,  and  as  we 
shall  see  later,  this  is  accomplished  by  reduc- 
tion of  tube  operating  temperatures. 


Toward  the  end  of  World  War  II,  the  U.  S. 
Military  became  interested  in  determining  the 
cause  of  unreliability  in  electronic  equipment. 
They  performed  many  surveys  and  studies,  di- 
rectly and  through  contracts,  the  outcome  of 
which  showed  two  basic  facts.  First,  resistors 
and  capacitors  caused  between  6  and  7  per- 
cent of  the  failures,  and  vacuum  tubes  showed 
more  than  75%  of  them.  Secondly,  the  greatest 
single  cause  of  tube  failure  is  high  operating 
temperature.  While  resistor  and  capacitor  life 
is  definitely  affected  adversely  by  elevated 
temperatures,  their  failure  rate  is  small,  com- 


The  Jon   type   kilter   shield. 
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BETTER  THAN    EVER    FOR  '64-! 


Cfeff'S 


NEW 


HERE'S  THE   ULTIMATE    RECEIVER   FOR 
THE   SERIOUS  VHF  OPERATOR   WHO  WANTS 
TOP   PERFORMANCE   ON   AM,  CW,   OR   SSB 

Now  the  top  favorite  of  VHF  Amateurs  every- 
where, Clegg's  INTERCEPTOR  receiver,  in  1964 
offers  even  more  spectacular  performance. 

The  new  "INTERCEPTOR  B",  now  available  at 
your  dealers,  is  a  dual  conversion  50-54  mc 
receiver  with  a  self-contained  crystal  controlled 
converter  for  144-148  mc  reception,  A  switchable 
crystal  lattice  filter  permits  extremely  sharp  se- 
lectivity for  SSB  and  CW  as  well  as  providing 
8  KC  of  bandpass  for  strong  local  signals  and  net 
operation.  Both  diode  and  product  detection  are 
provided.  Automatic  and  variable  threshold  noise 
limiters  function  respectively  for  AM  and  SSB  CW 
reception.  A  new  electrical  band  spread  control 
provides  ±  1  KC  to  the  receivers  main  tuning  dial 
for  ease  in  tuning  SSB  and  CW  signals- 
Converter  input  provides  for  220-432  mc  and 
upf  as  well  as  for  excellent  general  coverage  of 
the  lower  frequency  bands  using  Clegg's  new 
ALLBANDER  converter  speaker  combination  (de- 
scribed to  the  right). 

Space  will  not  permit  a  complete  description  of 

this  fine  new  receiver,  but  we'd  like  to  suggest 
that  you  see  one  at  your  dealers  or  write  to  the 

factory  for  complete  data 

Interested  in  HF?  See  the  SS  1 R  at  your  nearest  distributor; 


ADD  SUPERB  GENERAL  COVERAGE 
3  THROUGH  30  MC 

TO  YOUR  INTERCEPTOR  RECEIVER 
(Either  B  or  Earlier  Model) 

The  new  Clegg  ALLBANDER  converter/speaker 
combination,  attractively  packaged  in  a  match- 
ing cabinet,  now  extends  the  tuning  range  of 
any  INTERCEPTOR  receiver  to  completely  cover 
all  frequencies  (with  the  exception  22*27  MC) 
between  3  and  31  megacycles. 

Frequency  range  and  preselector  controls  pro- 
vide easy  selection  and  matching  of  the  de- 
sired tuning  range  while  the  INTERCEPTOR 
contributes  superb  selectivity,  sensitivity  and 
stability.  After  adjustment  to  the  desired  fre- 
quency segment  all  tuning  is  accomplished 
with  the  INTERCEPTOR'S  main  tuning  dial 

With  the  ALLBANDER  your  INTERCEPTOR  will 
not  only  receive  all  ham  bands  between  3-30 
MC  but  also  intermediate  frequencies  where 
many  desirable  signals  (WWV,  Citizens  Band* 
foreign  broadcast,  etc;)  are  found- 
Operating  power  is  supplied  by  the  INTER- 
CEPTOR. 

Clegg  ALLBANDER/ Speaker— Amateur 

net    ....*,....*,.•»...»«..--.    3*1  tii.wO 


Visit  your  distributor  today  and  see  the  famous  Clegg  family 

that  is  making  VHF  history. 


ZEUS  6  &  2  meter 
transmitter  165  watts 
AM  %  CW  .  .  .  $695.00  amateur  net 


TH0R  6 
6  meter  transceiver 
$349.95  amateur  net* 


VENUS  6 

SSB  transceiver  85  watts 
PEP  .  .  .  $475  amateur  net. 


99'er  six  meter  B  watt 
transceiver  ,  .  .  $159.95 
amateur  net 


See  your  Distributor  or  write  for  information. 

LABORATORIES 

Division  of  Squires- Sanders.  Inc. 


RT.  53,   MT.  TABOR.  N.  J, 
TELEPHONE  627-6800 
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6005/6AQ5    operating    at    maximum 
dissipation  <45c  ambient  temp)  . 
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Bulb   temperature   vs.   ambient   temperature 

in   3   cases. 
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FIGURE      3 

5654/6AK5W — total  dissipation.  2,97  watts 
in  100°  C  ambient.  Bare  bulb  temperature 
1  90°  C 

Envelope  temperature's  effect  on  tube  life 
in  3  cases- 


pared  to  that  of  tubes,  and  will  not  be  dis- 
cussed any  further  at  this  time. 

How  are  we  as  purchasers  of  commercial 
grade  ham  receivers,  transmitters  and  tubes 
affected  by  this  survey?  First*  the  poor  record 
of  tube  failure  as  stated  above  must  be  con- 
sidered an  optimistic  one,  for  the  tubes  tested 
in  the  various  studies  were  the  pre-aged  MIL 


variety.  It  would  be  difficult  to  say  what  we 
can  expect,  but  we  do  know  that  many  tubes 
exhibit  premature  failure-  Yet  we  know*  of 
some  tubes  which  have  held  up  phenomenally 
well.  Let  us  simply  conclude  that  on  die  aver- 
age, the  commercial  tubes  which  we  use  will 
never  give  performance  which  exceeds  the 
military  tubes* 

What  are  the  causes  of  tube  failure?  First, 
any  equipment  manufacturer  who  puts  the 
shiny  JAN  type  of  tube  shield  on  a  tube  to  act 
as  an  electrostatic  shield  is  planting  a  knife  in 
the  back  of  the  consumer*  As  we  will  see,  the 
shiny  metal  tube  shield  is  a  killer,  and  actually 
shortens  the  tube's  life  over  no  shield  or  bare- 
bulb  operation  by  a  considerable  amount. 

How  hot  do  tubes  get?  Fig.  1  shows  how 
the  temperature  of  the  bulb  varies  for  the 
6AQ5,  a  hot-running  tube.  The  center  of  the 
plate  is  the  hottest  spot,  and  the  adjacent  glass 
bulb  is  nearly  100° C  hotter  than   the  coldest 

w 

part  of  the  bulb.  Now  we  ask;  how  does  the 
operating  bulb  temperature  affect  the  tube's 
life?  Intuition  tells  us  that  the  hotter  the  tube 
runs,  the  shorter  it  will  last.  Finally  we  ask: 
how  do  we  get  the  tubes  to  run  cooler?  To  this 
question  there  are  two  answers.  Forced  air 
cooling,  which  is  required  of  most  high-power 
tetrodes,  may  be  used.  When  forced  air  is 
applied  properly  by  using  a  chimney,  and  in 
adequate  volume,  it  effectively  reduces  the 
bulb  temperature.  It  would  be  impractical 
to  use  chimneys  for  all  of  the  tubes  in  an  ex- 
citer.  Very  often  a  blower  is  furnished  to  move 
the  air  around,  but  unfortunately,  not  all  of 
the  tubes  benefit  by  this  action.  II  a  hot- run- 
ning tube  is  up-stream  in  the  air  flow  from  a 
cooler- ni nning  tube,  the  latter  may  actually 
run  hotter  than  one  without  the  forced  air. 

Well,  if  you  read  the  title  of  this  article, 
you  can  guess  what  the  answer  to  the  tube 
temperature  problem  is— die  heat  dissipating 
tube  shield.  This  device  does  the  same  job  of 
electrostatic  shielding  as  the  JAN  type,  but 
that  is  where  the  similarity  ends* 

As  shown  in  Fig,  2T  the  bare  bulb  inns 
cooler  than  the  JAN  shielded  combination,  and 
the   heat   dissipating   tube  shields   run    cooler 


Heat  dissipating    tube  shfeld   for   use  on   standard   shield    base,    cool  fin  brand. 
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Heat  dissipation  tube  shield  for  use  on  stand 
ard  shield  base.    (IERC  brand). 


than  the  bare  bulb.  This  means  that  for  maxi- 
mum tube  life,  the  heat  dissipating  tube  shield 
should  be  used  whether  electrostatic  shielding 
is  a  factor  or  not.  Fig.  3  answers  the  obvious 
question  of  how  tube  envelope  temperatures 
are  related  to  tube  life. 

The  typical  heat  dissipating  shield  consists 
of  a  metal  shell  which  has  been  given  a  coat 
of  flat  black  paint  to  maximize  heat  radiation. 
It  contains  a  beryllium  liner  which  has  hun- 
dreds of  fingers  stamped  into  it.  The  fingers 
enable  the  liner  to  fit  closely  to  the  tube  bulb 
and  transfer  the  heat  from  the  bulb  to  the 
black  shell.  From  there,  the  heat  is  radiated 
away,  converted  by  air  currents  and  conducted 
down  through  the  shield  base  and  into  the 
chassis.  This  results  in  the  temperature  reduc- 
tion as  shown  in  Fig.  2. 

Sizes,  types,  availability  and  cost  are  all  on 
the  side  of  the  consumer,  The  first  producer 
of  these  shields  is  IERC,  International  Elec- 
tronics Research  Corp.1  and  a  newer  com- 
pany with  a  somewhat  different  (and  accord- 
ing to  them,  better)  design  but  fewer  different 
sizes  is  Cool-Fin  Electronics  Corp.2  Both  pro- 
duce shields  for  all  common  7  and  9  pin  minia- 
ture tubes,  and  IERC  has  a  full  line  ranging 
from  subminiature  tubes  through  6146  types 
on  to  shields  for  Eirnac  4-400A  tubes, 

If  you  are  willing  to  make  an  investment  in 
a  heat  dissipating  tube  shield  which  costs  less 
than  the  price  of  the  tube  being  protected,  you 
should  write  to  the  manufacturers  or  their 
representatives  for  complete  catalogs*  Much 
data  is  available  from  them,  and  it  is  too  much 
to  be  presented  here.  These  shields  are  low- 
cost  insurance  which  will  minimize  your  rig's 
down  time  and  your  yearly  tube  replacement 
expenditure.  They  may  be  easily  installed  and 
later  removed  if  you  decide  to  trade  in  the  rig. 

.  .  .  K2ENN 


1  135  W.  Magnolia  Boulevard,  Burbank,  Caltf.  Distributed 
by  B,   B,  Taylor  Corp.,  2270  Grand  Ave.,  Baldwin,  N.  Y, 

a  1717  N.  Potrero  Ave.,  South  EI  Monte,  Calif.  Available 
direct. 
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DO  WE  MAKE 


WIRE? 


Yep. 
BUY   OUR   WIRE 


We  make  copperweld  wire  for  antennas  that  don't 
stretch.  We  put  it  up  in  big  rolls  or  in  75'  and  100' 
connected  coils.  Wires  sizes  -6 — ~18. 

We  make  coax  for  the  feeder,  seventeen  different 
kinds  of  it.  You'll  probably  want  our  RG8/U  with  the 
foam  insulation. 

Or  maybe  you're  interested  in  tuned  feeders  or  sav- 
ing those  feeder  db's  up  in  the  VHPs  with  our  open 
wire  transmission  line.  The  price  is  right  at  about 
2y2C  per  foot  for  the  300  or  450  ohm  line.  We 
also  make  special  open  wire  standoffs  to  nail,  screw 
or  damp  on  to  things. 

You  can  bury  any  kind  of  wire  you  want  to  get  that 
low  resistance  ground,  but  you'll  do  a  lot  better 
if  you  carefully  consider  our  solid  dead  soft  aluminum 
ground  wire  at  $13.28  per  1000  feet  Not  bad  for 
#8  wire,  eh? 

We  also  make  control  wire  for  antenna  rotators,  guy 
wire,  plastic  wire  (what?),  telepehone  wire,  lamp 
wire,  test  lead  wire,  and  on  and  on  and  on.  We 
make  zillions  of  kinds  of  wire.  The  better  parts 
distributors  are  well  stocked  with  our  wire  .  .  , 
you  can  tell  by  the  sort  of  sag  to  one  end  of  their 
building. 

Should  you  find  yourself  developing  an  interest  in 
wire  you  could  do  a  lot  worse  than  send  a  card  for 
one  of  our  catalogs.  The  catalog  is  free;  but  be 
warned  that  few  before  have  been  able  to  resist 
its  call  to  buy. 


SAXTON    PRODUCTS   INC 

4121    Pork  Avenue,    Bronx    57,   N.   Y. 
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The  ink  was  hardly  dry  on  the  August,  1963, 
issue  of  tills  magazine  (which  carried,  on  page 
20,  a  description  of  the  "Magic  T-R"  switch) 
when  a  letter  arrived  from  Rob  Flint  W4MSK, 
who  had  some  rather  cogent  objections  to  the 
idea. 

"It  isn't  a  balanced  bridge  the  way  lie  drew 
it,"  complained  Bob,  who  then  went  on  to 
prove  his  statement. 

And  so,  despite  checks  by  several  rather 
knowledgeable  antenna  experts  who  liked  the 
idea  and  like  the  author  completely  missed  the 
flaw,  it  must  be  said  that  the  original  Magic 
T-R  is  one  of  those  fine  ideas  which  went 
astray. 

But  all  is  not  lost!  A  method  of  overcoming 
the  flaw  has  been  found,  and  you  can  still  use 
this  no-moving-parts  gadget,  Before  pointing 
out  how,  let's  take  a  look  at  the  details  of  Bob 
Flints  objection: 

First  we  have  to  look  at  the  accompanying 
sketches*  There  is  no  Fig.  1  so  don't  look  for 
it.  Fig.  2  is  the  same  as  Fig,  2  of  the  original 
article.  Figs.  3S  4,  and  5  were  supplied  by  Bob 
in  his  proof  why  it  was  no  good. 

Note  that  Fig.  3  is  the  same  as  Fig.  2,  except 
that  the  line  has  been  arranged  in  a  some- 
what different  shape.  All  connections  and 
lengths,  however,  are  identical.  The  full-wave 
line  can  be  replaced  by  a  direct  short  with  no 
change  in  characteristics,  which  brings  us  to 
Fig*  4.  Fig,  4  also  shows  the  75  ohm  lines  as 
a  single  37,5  ohm  line,  which  is  their  net  effect. 

Now  we  perform  the  impedance  trans- 
formations to  find  out  what  the  line  from  the 
transmiter  sees,  and  come  up  with  27  ohms 
at  the  antenna  port  and  52  ohms  at  the  re- 
ceiver. With  such  a  load,  the  antenna  takes  66 
percent  of  the  power— and  the  converter  input 
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INTRODUCING  THE  NEW  SWAN  TCU 

TRANSMITTER  CONTROL  UNIT 
COMPANION  FOR  YOUR  SW-240 


EXTERNAL  VFO-PROVIDES  FOR  SEPARATE  TRANSMIT- 


Complete  coverage  of  20,  40,  75, 
and  80  meters, 

100  kc  Calibrator,  •  25  mc  Re- 
ception of  WWV 

VOX,   Voice  Controlled  Operation,- 
including  Anti-trip 
BuiJt-in   Speaker,  •  Phone  Jack* 
Plugs  into  ALL  SW-240  Transceiv- 
ers. (Installation  Kit  included,) 
Operates     directly     from     Trans- 
ceiver supply.  No  additional  power 
supply    is    required.    Those    who 
now  own  an  SW-240  and  AC  sup* 
ply  need  to  buy  only  the  Swan 
TCU. 

The  New  SW-1178  AC  supply  may 
tie  installed  inside  the  TCU  cabi- 
net if  desired,  thus  making  a 
complete  home  station  in  two 
matching  units. 

SW-240  Transceiver  may  still  be 
used  in  mobile  operation  by  sim- 
ply disconnecting  the  TCUP  and 
inserting   a  jumper   plug. 


RECEIVE  FREQUENCY  CONTROL 


complete  with 
connectors  and 
installation  kit 

for  use  with 
all  SW-240S. 


Til 


FABULOUS  SW-240  TRANSCEIVER 


240  watts  PEP  input.  High  fre- 
quency crystal  lattice  filter. 

Precision  tuning  mechanism.  Ex- 
ceptional frequency  stability.  Re- 
ceiver sensitivity  better  than  one 
microvolt. 

Automatic  gain  control. 
Break-in  CW  operation. 
14,000-14,350  kc 

7,000-  7,300  kc 

3,650*  4,000  kc* 

*Kit  for  full  80  meter  coverage  avail- 
able. 


$ 


320 


SWAN  ACCESSORIES 


MOBILE  MOUNTING  KIT 

Locking  type,  including  speaker  switch,  with  front 
mounted  mike  jack.    $19.50 

SIDEBAND  SELECTOR  KIT 

Provides  both  opposite  sideband  and  AM  receive  posi- 
tion.  $18 

SW-117AC  Power  Supply  With  Matching  Cabinet. 

With  5x7  speaker  and  phone  jack,  $95 

SW-12DC  Power  Supply  for  mobile  operation. 

Has  pre-wired  cables  and 
installation  hardware.  $115 


NOW  A  HEW  SWAN  AC  POWER  SUPPLY— THE  SW-117R 

Designed  to  fit  inside  the  Swan  TCU  cabinet  or  may 
be  used  separately  to  power  the  SW-240. 

Includes  top  and  bottom  covers  and  rubber  feet,  $75 


ELECTRONICS       CORP. 

Oceanside,  California 


gets  34  percent!  This  is  distinctly  not  good  for 
converters. 

So  Bob  is  completely  correct  in  his  statement 
that  "the  only  way  such  a  Magic  Tee,  Rat* 
Race*  or  Hybird  Ring  can  be  used  is  to  have 
proper  terminations  at  the  proper  places/'' 

But  when  you  put  a  52  ohm  dummy  load  on 
port  no.  2  of  Fig,  6,  then  half  the  outgoing 
power  reaches  the  antenna  and  the  other  half 
is  dissipated  in  the  load.  Similarly,  on  receiving* 
half  the  incoming  signal  reaches  the  converter 
and  the  other  half  is  lost  in  the  dummy.  No 
serious  VHFer,  or  low-frequency  man  either 
for  that  matter,  wants  to  take  a  3  db  loss  in 
signal-to-uoise  ratio,  so  at  this  point  it  would 
appear  that  the  Magic  T-R  is  slightly  dead. 

However!  Several  years  ago  in  a  QST  article, 
an  important  point  regarding  VHF  dummy 
loads  was  made.  Discussing  tune-up  of  a  220 
mc  kilowatt,  the  writer  of  the  QST  article 
commented  that  "at  this  frequency  and  power 
level,  probably  the  best  dummy  load  available 
is  a  well-matched  antenna  mounted  in  the 
clear." 

Many  serious  VHF  operators  are  already 
using  stacked  beams  of  one  sort  or  another. 
Others  are  using  multielement  broadside  ar- 
rays. In  either  case,  it's  usually  not  too  much 
trouble  to  split  the  feedline  arrangement  in  half 
and  run  two  feedlines,  so  that  one  half  of  the 
array  may  be  connected  to  port  2  and  the  other 
half  to  port  4!  This  arrangement  employs  an 
antenna  as  each  dummy  load,  so  that  an  out- 


going signal  will  be  fed  to  both  antennas  and 
no  power  will  be  lost.  Power  loss  on  an  in- 
coming signal  should  also  be  negligible. 

One  important  point  about  this  arrange- 
ment— signals  at  ports  2  and  4  are  180  degrees 
out  of  phase  with  each  other.  This  anti-phasing 
must  be  corrected  somewhere  between  the  T-R 
and  the  antenna  itself,  either  by  lengthening 
one  feedline  a  half-wave  or  by  reversing  con- 
nections to  one  set  of  antenna  elements.  Other- 
wise you'll  end  up  with  a  null  dead  ahead  and 
most  of  your  power  going  off  in  unwanted  di- 
rections. 

Finally,  Bob  offered  another  bridge  arrange- 
ment which  takes  up  a  little  less  space  than  the 
coax  hybrid  ring-  it's  shown  in  Fig.  7T  and  is 
made  out  of  72  ohm  Kilowatt  twinlead.  The 
180  degree  extension  between  ports  1  and  4  is 
achieved  by  twisting  the  line  a  half  turn.  This 
design,  Bob  advises,  is  based  on  an  article 
which  appeared  in  the  Proceedings  of  the  IRE 
some  10  years  ago* 

Isolation  between  transmitter  and  receiver 
in  the  coax  version  probably  won't  be  greater 
than  35  db— which  is  about  the  same  that  is 
attainable  at  VHF  with  ordinary  coax  relays* 
The  twinlead  version  offers  better  than  30  db 
isolation  over  a  2-to-l  frequency  range.  But 
these  isolation  figures  are  true  only  if  all  ports 
are  properly  terminated. 

So,  as  we  said  the  first  time,  try  it  and  let  us 
know  how  it  works  out.  And  many  thanks  to 
W4MSK  for  his  comments! 


Miniature,  Transistorized, 
AM  Broadcast  Tuner 


There  are  many  experimental  uses  for  a  small 
AM  broadcast  tuner,  but  few  hobbyists  will 
undertake  to  build  one.  The  new  Lafavette  PK- 
633  subminiature  printed  circuit  tuner  is  en- 
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tirely  factory-built  and  (at  $7.95  net)  costs  less 
than  its  transistors  and  other  parts.  Because 
such  a  tuner  is  useful  not  only  as  a  broadcast 
receiver   but    in    many    other    applications,    I 
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checked  the  performance  of  the  PK-633  to  ob- 
tain more  data  than  is  supplied  by  the  manu- 
facurer, 

A  full  superhet  circuit  with  avc  is  employed 
(no  reflexing);  the  Stage  lineup  consists  of  a 
converter,  two  if  amplifiers,  and  a  diode  2nd 
detector.  Audio  output  (0.05  V  rms  on  weak 
Los  Angeles  stations,  0.2  v  rms  on  the  strongest 
one)  is  sufficient  to  drive  either  a  transistor- 
or  tube- type  audio  amplifier*  (The  tuner  even 
>uts  a  comfortable  signal  into  high  impedance 
leadphones,  without  an  amplifier.)  Selectivity 
is  close  to  10  kc.  Dc  output  is  0,1  v  at  100  mi- 
croamperes—enough to  operate  a  1-transistor 
dc  relay.  Powered  by  a  9-volt  battery,  the  tun- 
er draws  1.3  milliamperes. 

Only  4"  long,  t%T  wide,  and  2"  high,  it  may 
be  fitted  neatly  into  other  equipment.  It  weighs 
3j  pound  and  has  only  four  leads:  two  for  the 
battery  and  two  for  the  output.  Ferrite  antenna 
is  self-contained. 

In  addition  to  its  intended  use  as  an  enter- 
tainment device,  a  miniature,  ready-made,  bat- 
tery-operated AM  broadcast  tuner  has  the  fol- 
lowing experimental  applications:  (1)  if  and 
2nd  detector  channel  of  a  transistorized  short- 
wave receiver  or  field  strength  meter,  (2)  re- 
mote control  receiver,  (3)  metal  detector  re- 
ceiver section,  (4)  tunable  broadcast-band 
signal  tracer,  (5)  broadcast-band  field  strength 
meter,  (6)  test  probe  for  shield  room  inspec- 
tion, (7)  radio  interference  meter  (8)  sensitive 
capacitance  relay,  (9)  baby  sitter  receiver 
section,  and   manv  others. 
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FRESH   UP  WITH   6-UP 
73's   new  VHF   magazine. 

$2.00  a  year  —  send  name,  coll,  address 
Don't  miss   it. 


6-UP  —   Peterborough 


N.   H. 


FOREIGN   SUBSCRIPTIONS 

The  foreign  subscription  rate  to  73  is  $4.00  tL  S*  per 
year,  however  we  will  accept  cash  or  checks  in  foreign 
funds  at  the  following  rates: 


Canada 

M  exico 
Austria 

Australia 
Belgium 

Denmark 
England 
Finland 
France 


$4.35 
$50 
115   sh 
16/ 

200   BF 
27.60    DKr 
28/6 
14,2  FM 

20    NF 


Germany 

Hong  Kong 

Italy 

Netherlands 

Norway 

Portugal 

Spain 

Sweden 

Switzerland 


16  DM 
$23 

2500  Lx 
14.50  Fl 
29  NKr 
1150  Es 
200  Pta* 
20.80   SKr 
17.50  SFr 
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COMMUNICATION    ANTENNAS 


BEAMS     High  Forward  Gain 


Pugged,  Ughtweighl.  and  real  performer*  Boomi  1" 
aluminum  tubing,  dement*  t\**  aluminum  rod  preOi- 
lemhted  an  boom*  teddi  Match  for  direct  52  ohm  feed. 
Add  an  Hacking  krln  available  for  dual  and  o,vOd  orrayi. 


Model   A 144-1! — 1  1  element.  2  meter,  boom  If 

Model   A 1  44-7 — 7  element.  2  meter,  boom  8' 

Model  A220-11 —  II   element,   1  %    meter,  boom  &-5' 
Model   A430-1I  — H   element,    %    meter,  boom  5'  .  .  . 


$12.75 
8. 85 
9.95 
7.75 


6  METER  BEAMS:  Full  if*«4  wide  spaced,  boom*  1  %"  and  1  Yj"  diameter,  element* 
Vt**  diameter  aluminum  tubing.  Reddi  Malch  lor  direct  52  ohm  feed  1    I  5WR. 


Model   A 50- 3 — 5  element,   6   meter,  boom   0r    . 
Model   A 50  5 — 5  element,  6  meter,  boom    12' 
Model  A 50 -6 — -6  element,  A  meter,  boom    20' 
Model   A 50  10 — TO  element,  6  meler,  boom  24' 


111! 
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$13.95 
19.50 
32.50 
49.50 


COLINEARS     Broad  Band  Coverage 

Ideal  all  around  VHF  antenna,*  featuring  lightweight,  mechanical 
balance,  high  power  gainp  major  front  lobe,  low  SWft.  low  angle 
or  radiation,  and  large  capture  area. 


Model   CL- 1  lo— 2  meler,  3  6  element  coFinear .  ,  ,  t  .  ,  + ....  ,  .  .  ,  ,  $16,00 

Model  CL  2 1  6 — 1  Va    meter,   16  element  colineor .....►*  12.85 

Model   CL  4  1  6 — ■%  meter,   16  elemenr  calineur. .  9,85 

Model   CL-M5 — Universal    matching    stub    matchei    300    ohm     16    element 

ontcnngi  to  200.  52.  or  71  ohm  teed  lines  .  . 4.75 

Add  on  Hacking  kiH  avertable  fpr  32.  64,  and  (  2B  element  arrays 


TWIST     Another  CusKrait  1st! 


Foi  Tracking  Oscar  HI 


For  tot  affile  tracking,  back  scalier,  or  point  la  point  com- 
munication!, The  Twiif  provide i  either  vertical  or  horizontal 
and  left  or  right  circular  polarization.  Ideal  at  a  combina- 
tion paint  to  paint  or  bate  to  vertical  mobile  antenna.  Reddi 

Match  driven  elements  far  direct  52  ohm  feed.  Cut  to  frequency  within  130  la  150 

Mc.  range. 


Modal   No.  AH4  20T  Single  20  element  TWIST 

Dual  and  Quad  array*  available 


*    *    -     ■     - 


524.95 


BIG  WHEELS  &  HALOS  360  c»*er,g. 

The  amaiingi  nig  Wheel  is  a  horizontal fy  polarized,  broad- 
band, omnidirectional  gain  antenna,  ft  provide*  dired  52 
ohm  coaniat  feed. 

Model   No.  ABW-J  44  Single  2  meter  Big  Wheel $10-95 

Model  No.  ABW-220  Single  1  Vj  meter  Big  Wheal .... 9.95 

Modal   No.  ABW-430  Single   %   meler  Big  Wheel 8.95 

2  Boy  Hacking  Kits  ovailoble ».,,,,,,,...  3.95 

4  Bay  »1ac  king  Kits  available I  1 .75 

MOBILE  HALOS:  Aluminum  construction;  machined  hardwore;  Reddi  Match  far  52 
or  72  ohm  direct  feed,  2  meter.  Dual  hob  two  bandi  one  52  ohm  feed  line, 

Model  AM- ZM — %  meter,  with  mail ...,,.„. $8-70 

Model  AM- 22 — 2  m*t*r,  Hacked  Complete  14.95 

Model  AM6M — 6  meter,  with  wast. .         1  2.50 

Model   AM^26 — 6  and  2  dual  halo,  with  ma*) - 17.45 


EW   ZIPPER   PORTABLE   BEAMS 

6  &  2  Meiers 

with  wing  nut  connection  for  sturdy  twing  out  portability,  and  ZIP  assembly- 

Combination  ZEPPEK  with  5  elements  on  2  meters,  3  elementi  on  6  meters  Model 
No.   A26-ZP    . * .:* -  -  •    e'5.95 


6  Meter  3  element  ZIPPER  Model  No.  A50-ZP 


$10.95 


SEE   YOUR    DISTRIBUTOR   OR  WRITE   FOR  FREE  CATALOG. 
BUY     CUSH    CRAFT    FOR    MORE     SOLID    VALUE    &    PERFORMANCE* 
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9  Davidson  Road 
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You've  just  set  up  your  umpteen- tube  com- 
munication (it  says  here) -type  receiver  .  .  . 
dial  lights  are  on  ,  ,  ,  antenna  is  connected  .  .  • 
all  ready  to  go  except  for  the  speaker.  Well, 
this  one  looks  all  right— came  from  that  old 
AC-DC  was  kicking  around  here  a  few  years 
back  ,  .  , 

Hold  on  a  minute  there.  That  speaker  is 
going  to  be  the  final  link  between  the  other 
fellow's  mike  and  your  ear-bones.  That  makes 
it  a  pretty  important  part  of  the  system;  how 
about  finding  out  first  how  to  pick  out  a  better 
speaker  for  amateur  phone  use,  or  at  least  how 
to  make  the  best  use  of  the  one  you  have? 
Sound  reasonable? 

One  of  the  first  things  to  think  about,  then, 
is  the  speaker's  transient  response.  Transient 
response  is  hard  to  measure,  and  even  harder 
to  understand  once  youVe  measured  it— but 
for  us  phone  men,  it's  easy.  After  all,  we  know 
that  "transient  response**  is  only  a  conditioned- 
reflex  noise  an  engineer  makes  when  he  can't 
figure  out  why  his  design  doesn't  do  what  it 
was  supposed  to  (and  hopes  he'll  find  out 
before  someone  catches  him  at  it) .  While  for 
us  phone  men,  "transient  response"  merely  de- 
scribes what  the  speaker  does  with  a  sharp 
pulse  of  interference— like  one  spark  of  ignition 
QRM, 

Here's  what  one  short,  sharp  pulse  of  inter- 
ference could  look  like,  for  example.  Fig.  1 
shows  the  audio  signal  into  speaker  from  the 
receiver. 


Audio 


FIGURE    I 


You'll  see  the  single  noise  pulse:  higher 
amplitude  than  the  audio,  but  of  extremely 
short  duration.  Now  see  what  a  speaker  with 
a   poor   transient   response  would   do    with    it 

(Fig.  2). 

What  has  happened  is  that  the  noise  pulse 
has  shock-excited  the  speaker  into  vibration, 
and  wiped  out  a  piece  of  the  audio  signal 
you're  trying  to  hear.  Worse  than  that,  this 
burst  of  vibration  has  a  masking  effect,  so  that 
it  sounds  much  louder  and  longer  than  it  really 
is;  this  is  all  guaranteed  to  spoil  the  percent 
intelligibility. 

Of  course,  any  well-designed  receiver  will 
have  some  sort  of  noise  clipper  in  it,  or  some 
other  kind  of  circuit  which  is  supposed  to 
chop  off  these  high-amplitude  pulses  before 
they  get  all  the  way  to  the  speaker.  But  none 
of  these  circuits  are  perfect;  a  certain  amount 
of  interference  will  always  come  through  some- 
how. Even  the  audio  itself  will  have  a  lot  of 
short,  sharp  pulses:  the  sounds  corresponding 
to  the  letters  "p"  and  "k,"  for  example.  A  poor- 
transient-response  speaker  will  react  to  the 
"p"  and  "k"  just  the  same  as  for  any  other 
short,  sharp  pulse. 

Luckily,  there  are  some  definite  choices  you 
can  make  to  help  assure  that  your  speaker 
will  probably  have  a  good  transient  response. 
The  first  thing  is  to  use  a  speaker  with  a  heavy 
magnet.  "Heavy"  doesn't  necessarily  mean 
pounds;  a  few  ounces  of  this  year's  magnet 
material  will  do  the  same  job  that  a  pound  of 


Audia 


Audio  signal   to   speaker,   with   single  high 
amplitude  noise  pulse, 


FIGURE    2 

Sound   from   speaker,    same   electrical    input 
as  Fig.    1 . 
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magnet  was  needed  for,  ten  years  ago.  So  as 
a  usable  rule-of- thumb,  look  for  a  heavy  mag- 
net. 

Another  detail  is  to  drive  the  speaker  from 
a  low- impedance  source.  This  will  be  more 
helpful  with  a  heavy-magnet  speaker  than  with 
a  light.  You're  stuck  with  whatever  audio  stage 
you  have  in  your  receiver,  so  that  short  of 
redesigning  the  output,  about  all  the  help 
you  can  expect  here  is  to  use  the  low-im- 
pedance output  tap:  connect  an  eight  or  ten 
ohm  speaker  to  a  3.2  ohm  tap,  for  example. 

You  can  also  improve  the  transient  response 
by  acoustic  damping;  this  comes  up  later  on 
with  the  information  on  speaker  mounting  and 
enclosures. 

Transient  response  isn't  the  whole  story, 
though.  You  also  have  speaker  linearity  to 
think  about  If  your  speaker  is  non-linear,  it 
generates  distortion  components  and  cross- 
modulation  products  which  weren't  present  in 
the  signal  fed  to  it.  Bad  enough  to  have  QRM 
from  the  outside  without  generating  any  more 
of  your  own!  With  a  linear  speaker,  you  still 
have  a  chance  of  copying  through  the  splatter 
from  a  neighboring  phone  station.  With  a  non- 
linear speaker,  this  same  interference  isn't  just 
an  unwelcome  intruder  on  your  QSO— instead, 
it  smears  the  signal  you  want  to  the  point 
where  you  can't  understand  what  the  other 
fellow  is  saying. 

Here's  why:  let's  pick  a  moment  when  there 
happens  to  be  only  two  frequencies  coming 
into  the  speaker  from  the  receiver  (109  and 
585  cycles,  say)    (Fig.  3). 

A  linear  speaker  would  reproduce  this  audio 
pretty  much  as  shown  in  Fig.  3-but  now  see 
what  happens  with   a  non -linear  speaker; 
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FIGURE    4 

Sound  output  from  non -linear  speaker, 
showing  harmonics  and  cross-modulation 
products,   same  input  as  Fig.   3. 

The  speaker  has  not  only  generated  har- 
monies of  each  of  the  two  frequencies,  but 
has  also  generated  the  two  sum-and-difference 
cross-modulation  products— and  this  shows  only 
what  happens  with  two  frequencies.  Youll 
usually  have  five  or  ten  different  frequency 
components  at  the  same  time  going  into  the 
speaker— can  you  imagine  the  mess  that  would 
come  out  of  a  non-linear  speaker  then? 

Luckily,  the  non-linearity  problem  is  han- 
dle same  as   that  of  transient   response; 


Frequency 

FIGURE     3 

Frequency  spectrum  into  speoker  from  re- 
ceiver, at  moment  when  only  two  frequencies 
are  present, 

the  same  recommendations  apply.  If  you  want 
to  insure  good  linearity,  look  for  a  speaker 
having  a  heavy  magnet  and  a  generous  power 
rating. 

When  it  comes  to  frequency  response,  the 
old  reliable  300-to-3,000-cycle  rule-of- thumb 
is  as  good  as  any—but  that's  not  the  whole 
story,  not  by  your  Aunt  Matilda's  ear-trumpet, 
it  isn't.  What  happens  both  inside  and  outside 
this  band-width  is  important,  too. 

For  instance:  the  response  curve  of  a  loud- 
speaker (if  you  can  believe  what  the  curve 
says)  will  always  be  a  ragged  and  jagged  sort 
of  an  affair.  The  only  thing  is,  some  speakers 
have  a  smoother  response  than  others.  The 
smoother  the  response,  the  better  vour  chance 
of  100%  intelligibility. 

You'll  want  a  reasonably  flat  response  be- 
tween these  300  and  3,000  cycle  limits,  too. 
The  only  thing  better  than  a  "reasonably  flat" 
response  is  one   which   rises   smoothly  at  the 
high  end,  and  then  drops  off;  this  gives  a  little 
extra  snap  to  the  high-frequency  speech  com- 
ponents for  a  crisper  voice  quality.  Avoid  a 
response    which    includes    a    resonance    peak, 
whether    contributed    by    the    speaker    or    its 
enclosure.    A    high-frequency    resonance    adds 
a  harsh,  gritty  quality,  while  a  mid   or  low 
frequency    resonance    obscures    the    high-fre- 
quency  audio   components,    and    makes    "sh?\ 
"ch",   "z\   "s"    and   "th"   all   sound   alike.   No 
matter  where  the  resonance  is  located,  listen- 
ing  fatigue  comes  up,  and  the  chances  of  a 
100%  QSO  comes  down. 

So  now  conies  the  big  question:  how  do  you 
go  about  the  job  of  picking  a  speaker  to  an- 
swer all  these  requirements?  You'd  have  to  be 
a  loud-speaker  engineer,  seems  as  how. 

Not  so.  There's  a  good  rule-of-thumb  here, 
too.  If  youll  study  the  catalogs  put  out  by  the 
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FIGURE 


Comparison   of  smooth   ond   jogged   speoker 
response  curve. 
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Comparison  of  response  curves  within  voice 
range 
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Speaker   mounting    on    a    flat    baffle    board. 
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8 

Speaker  mounting  in  a  wholly -enclosed  box. 

radio  parts  distributors,  you'll  find  there  are 
three  classes  of  speakers.  First,  you  have  the 
cheap  replacement- type  speakers.  These  you 
don't  want;  they  just  don't  have  what  it  takes 
to  do  the  job  in  today's  amateur  phone  bands. 
And  at  the  other  extreme,  von  next  have  the 
plush  hi-fi  jobs.  These  you  don't  want,  either; 
they're  built  for  a  different  kind  of  application, 
and  besides,  they  cost  too  much. 

Then  lastly  you'll  find  the  husky,  work-horse 
speakers  designed  for  use  in  PA  systems. 
That's  what  to  look  for.  These  speakers  gener- 


ally have  good  transient  and  frequency  re- 
sponse, are  more  linear  than  the  replacement- 
type  units,  and  are  reasonably  priced.  They're 
built  to  deliver  the  goods,  not  for  an  appeal 
to  bottom  price,  or  for  the  snob  appeal  of  a 
fancy  layout.  An  8"  cone-type  speaker  built 
for  public-address  use  (6"  or  10"  optional), 
with  as  much  magnet  and  power  rating  as  you 
can  get,  is  probably  your  best  buy. 

Now  that  you  have  brought  your  speaker,  or 
have  decided  that  the  one  you  have  is  husky 
enough— what  then?  You  have  to  put  it  some- 
where. This  calls  for  an  enclosure  or  some 
other  kind  of  mounting  procedure  for  the 
speaker. 

There  are  two  best  ways  to  handle  this;  the 
difference  between  them  is  largely  a  matter 
of  preference.  One  way  is  to  mount  the  speak- 
er on  a  flat  baffle,  about  38"  on  a  side,  with 
the  speaker  midway  between  the  center  and 
one  corner,  (If  you  mount  it  in  the  middle, 
you'll  have  a  hole  in  the  response  about  600 
cycles, ) 

With  this  flat  baffle  mounting,  the  response  of 
the  speaker-and-baffle  combination  will  drop 
off  at  6  db  per  octave,  below  300  cycles.  Make 
it  24"  on  a  side  if  you  wish;  then  the  response 
will  drop  off  in  the  same  way  below  450 
cycles. 

The  other  way  to  mount  the  speaker  is  in- 
side a  wholly  enclosed  box  of  some  sort,  just 
big  enough  to  hold  the  speaker  comfortably. 
Wood  is  best;  avoid  metal  because  of  wall 
resonance  which  can  contribute  some  vicious 
resonances  to  the  response.  This  construction 
is  more  work,  but  it  gives  a  sharper  cutoff  than 
the  baffle,  at  the  rate  of  12  db/octave.  The 
low-end  cutoff  frequency  depends  on  the  size 
of  the  speaker  and  the  box;  it  will  be  suitable 
for  amateur  phone  work  with  almost  any  6", 
8",  or  10"  speaker.  Be  certain  not  to  use  an 
open-buck  box;  this  will  give  you  a  resonant 
peak  which  can  be  as  much  as  20  db  high, 
just  where  it  will  do  you  the  least  good. 

Now  that  you  have  your  speaker  success 
fully  in  place  on  a  baffle  board,  or  in  a  wholly 
enclosed  box,  you  have  to  put  it  somewhere— 
you  just  can't  stand  there  and  hold  it*  The 
mathematics  of  the  thing  says  that  the  best 
location  is  a  three- wav  comer— like  the  corner 
formed  by  two  walls  and  the  bench  top,  for 
example,  or  two  walls  and  the  ceiling,  or  two 
walls  and  the  floor.  In  this  way,  the  speaker 
will  radiate  its  acoustic  energy  into  an  octant 
of  space  (one-eighth  of  free-space  radiation). 
This  gives  eight  times  as  much  acoustic  load- 
ing on  the  speaker  cone,  plus  the  horn  effect  of 
the  three- wav  corner.  This  all  will  have  a 
healthy  effect  on  the  transient  and  frequency 
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response,  as  well  as  on  the  linearity. 

This  allows  a  particularly  convenient  and 
efficient  variation,  which  combines  the  best 
features  of  baffle-board  mounting  and  of  en- 
closed-box  mounting.  That  is  to  mount  the 
speaker  in  the  middle  of  a  triangular  wood 
baffle,  which  is  then  fastened  ti^htlv  between 
two  walls  and  the  bench  top.  Resulting  char- 
acteristics are  even  better  than  those  of  the 
wholly-enclosed  box,  is  easier  to  build,  and 
takes  up  less  space. 

Even  though  there  may  be  some  mathemat- 
ically "best  spots**  for  the  speaker,  the  practical 
amateur  will  want  to  put  it  where  it  is  the 
most  convenient,  and  the  XYL  (if  she  is  al- 
lowed in  the  shack,  and  she  shouldn't)  will 
want  to  put  it  where  it  is  the  prettiest.  Ob- 
vious! ^especially  where  women  are  con- 
cerned—there is  no  one  best  answer;  old 
fashioned  try-it-and-see  is  still  the  best  ap- 
proach. 

Don't  forget,  though,  that  most  of  us  older 
hams  have  a  high-frequency  hearing  loss 
which  starts  to  be  measurable  in  the  late  20*s, 
A  good  idea  here  is  to  think  about  aiming  the 
speaker  right  at  the  operating  position,  to  get 
the  highs  on  a  direct  beam.  Too  many  highs 
can  be  tuned  down  with  a  ton  control,  or  by 
aiming  the  speaker  somewhere  else,  while  if 
the  speaker  placement  doesn't  let  the  highs 
come  through,  this  can  make  all  the  difference 
between  getting  the  call  the  first  time,  and  ask- 
ing for  a  repeat 
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Polaroid  Print  Coater 
Protects  Pane 


raving 


The  Print  Coater  brush  that  conies  with 
every  roll  of  Polaroid  film  provides  a  handy 
means  of  protecting  surfaces  against  wear, 
abrasion   and   fading. 

A  typical  use  for  the  Print  Coater  in  the 
electronics  lab  or  model  shop  is  varnishing  in- 
strument panel  engravings.  Any  polished  sur- 
face will  retain  its  lustre  and  resist  tarnishing 
indefinitely  after  an  application  with  the  Print 
Coater.  The  great  convenience  of  the  Coater 
lies  in  the  fact  that  the  brush  requires  no  dip- 
ping or  cleaning,  does  not  harden,  and  comes 
in  its  own  container, 
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6  &  2  Meter 
Model  No.  A-62 
Amateur  Net  A  62    $33.00 
Stacking  Kit  AS  62    $2.19 
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and  pending 


The  Only  Single  Feed  Line 

6  and  2  METER 
COMBINATION  YAGI  ANTENNA 


another  first  from 


FlNCO 


ON    2    METERS 

38  Elements 

1  —  Folded  Dipole  Plus 

Special  Phasing  Stub 
1  —  3  Element  Colmear  Reflector 
4  —  3  Element  Colmear  Directors 


ON    6    METERS 

Full   4   Elements 
I  —  Folded   Dipole 

1  —  Reflector 

2  —  Directors 


See  your  FlNCO   Distributor 
or  write  for  Catalog   20 -226 

THE  FINNEY  COMPANY 


Dept.  20 


Bedford.  Ohio 


PREVERTER 
50  &  144 


Low  Noise,  Transistorized  Preamplifer.  6  or 
2  Meter  model  $14,95  post  paid.  Available 
from  dealers  or  order  direct 


LET'S   KIT  TOGETHER 

Use  YOUR  parts  and  PAPPY'S  wiring.  Send 
for  free  list  of  more  80  printed  circuit 
board  kits,  mailed  anywhere  in  U.  5.  post 
paid. 


IRVING  ELECTRONICS  CO. 

P.   O.   Box  9222,   Son   Antonio,   Texas 
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Photograph  of  Experimental  Transmitter. 
The  oscillator  is  on  the  left  and  the  amptifier 
on  the  right.  The  "targe"  diameter  plate 
tank  coil  was  used  to  facilitate  experimenta- 
tion. 
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Howard   Lawrence  W2RHD 
Munn  Lane 
Cherry  Hilt,  N.  J. 


A  transistorized  transmitter  has  many  ad- 
vantages over  u  tube  transmitter  when  battery 
operated  portable  use  is  contemplated.  T he- 
ad vantages  are  especially  great  when  cw  opera- 
tion is  desired.  Unlike  a  tube  transmitter,  the 
transistorized  version  draws  no  current  from 
the  battery  when  the  key  is  not  down:  the 
transmitting  key  itself  turns  everything  on  and 
off  in  the  transmitter  that  draws  power. 

The  transmitter  to  be  described  was  de- 
signed for  portable  operation,  using  a  small 
45  volt  "B"  battery  with   a  22  Ja  volt  tap  for 


tuning.  One  anticipate. I  application  requires 
installation  in  a  small  cruising  sailboat  which 
does  not  have  an  engine,  and  therefore  no 
generator  to  charge  batteries.  Coupled  with 
a  transistorized  communications  receiver,  long 
operating  time  from  a  small  battery  will  be 
possible* 

The  schematic  of  the  transmitter  is  shown  in 
Fig.  1.  A  breadboard  transmitter  employing 
this  circuit  is  shown  in  Fig,  2,  This  transmitter 
uses  two  2X697  silicon  transistors,  one  as  an 
oscillator  and  one  as  an  rf  amplifier.  The  price 
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FIGURE     I 


Schematic   of   Two   Watt   7    Megacycle    CW    Transistor  Trammitter, 
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A  CONTEST  WINNER! 

VHF  MATCHBOXES 
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COMAIRE  ELECTRONICS 

BOX    126 
ELLSWORTH,  MICHIGAN 
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■  fr   fi  $  4li  rir  ' 


A  WINNING  COMBINATION— CLEAN  OPERATING 

AND  MAXIMUM  EFFICIENCY  IN  THE  VHF  STATION.  W8HJRt 

GRAND  RAPIDS,  MICHIGAN— WINNER  FOR  MICHIGAN  SECTION  IN 

CQs  WORLD  WIDE  VHF  CONTEST  FOR  1963.  HIS  LETTER  PRAISING  THE 

COMAIRE  FLM-6  ANTENNA  MATCHBOX  IS  BUT  ONE  OF  THE  MANY  TESTIMONIALS  RECEIVED   DAILY   FROM 

SATISFIED  VHF  OPERATORS  USING  THE  COMAIRE  LINE.  HOW  EFFICIENT  IS  YOUR  VHF  ANTENNA  SYSTEM? 

LET  COMAIRE  ASSIST  YOU  IN  REDUCING  YOUR  SWR,  IMPROVE  YOUR  TRANSMITTER  LOADING.  REDUCE  TV  I 

AND    IMPROVE    YOUR    RECEPTION.    WRITE    FOR    FREE    BROCHURE    DESCRIBING    COMAIRE    QUALITY    VHF 

COMPONENTS. 

INVESTIGATE  COMAIRETS  RESONANT  CAVITY  TVI  FILTERS  FOR  6  AND  2  METERS.  OUTPERFORMS  CONVEN- 
TIONAL LOW-PASS  TYPE  FILTERS,  INQUIRE  ABOUT  OUR  CF-2  FOR  TWO  METERS  AND  OUR  CF-6  FOR  SIX 
METER  USE.  NOV.,  DEC.  AND  JAN.  ISSUES  OF  73  CARRY  FULL  DATA  ON  COMAIRE  PRODUCTS. 

COMAIRE  ELECTRONICS  -  The  home  of  VHF  Progress 


of  this  transistor  is  now  about  $2.00,  making  it 
economically  feasible  for  amateur  use.  It  is 
rugged  and  will  handle  a  fair  amount  of  short 
time  overloading. 

A  Pierce  oscillator  circuit  is  employed  with 
the  crystal  feeding  energy  from  the  collector 
resonant  circuit,  LI  and  C4,  to  the  base  of  the 
oscillator  transistor,  TR-L  1-1  is  a  two- volt  60 
ma  pilot  light  (pink  bead)  used  to  monitor 
crystal  current.  This  light  is  very  handy  for 
tune-up  and  once  the  operator  becomes  fa- 
miliar with  its  indications,  the  current  meter 
1-1  can  be  eliminated.  The  oscillator  transistor 
is  run  well  below  ratings  and  therefore  can 
operate  continuously.  The  resonant  circuit  is 
interesting  because  it  is  designed  to  have  a 
low  impedance  to  match  into  the  2N697  col- 
lector circuit.  C-4  h  a  1,000  pf  mica  capacitor 
and  the  tuning  inductance  L-l  looks  more  like 
one  used  at  50  megacycles  than  one  used  at 
7  megacycles.  L-l  is  seven  turns  of  number 
22  wire  on  a  %  inch  form,  the  coil  winding 
being  ?2  inch  long.  It  is  iron  core  tuned.  The 
crystal  is  tapped  on  this  coil  at  its  center. 

The  power  amplifier,  TR-2,  is  another  2N697 
biased  past  collector  current  cut-off.  It  draws 
no  current  when  not  being  driven  by  the  os- 
cillator. The  coupling  coil  to  the  amplifier,  L-2, 
is  two  turns  close-wound  over  the  cold  end 


of  L-l. 

It  is  necessary  to  neutralize  the  amplifier  to 
prevent  the  whole  system  from  running  away 
when  not  properly  tuned.  Such  a  run-away  can 
damage  the  transistors,  C-5  is  a  small  ceramic 
trimmer  capacitor  used  for  neutralization.  The 
tap  on  L-3  is  adjusted  as  part  of  the  neu- 
tralizing procedure.  It  is  important  that  the 
fuse,  F-l,  1/10  ampere,  be  included  to  prevent 
loss  of  the  power  amplifier  transistor  due  to 
severe  mistiming  or  oscillation  which  may  oc- 
cur before  the  transmitter  is  neutralized. 

A  large  1"  diameter  amplifier  collector  out- 
put coil  was  used  to  facilitate  experimentation. 
The  collector  circuit  is  fine-tuned  with  a  %" 
diameter  powered  iron  core  after  the  circuit 
has  been  roughly  tuned  by  adjusting  the  length 
of  the  coil.  The  output  stage  is  coupled  to  the 
antenna  bv  a  6-turn  close  wound  coil  of  in- 

sulated  wire. 

In  the  photograph,  the  oscillator  is  on  the 
left  and  the  rf  amplifier  on  the  right,  A  4- 
terminal  strip  carries  all  of  the  resistors  and 
capacitors  associated  with  the  oscillator  except 
for  the  output  tank  capacitor,  C-4.  Heat  sinks 
are  used  on  the  transistors.  The  neutralizing 
capacitor  is  mounted  next  to  the  amplifier 
transistor.  The  fuse  for  the  final  amplifier  is 
mounted  below  the  meter,  behind  the  mount- 
ing bracket. 
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Adjustment   Procedure 

Oscillator  adjustment  should  be  made  with 
a  22  volt  supply.  No  voltage  should  be  applied 
to  the  amplifier  but  the  amplifier  transistor 
should  be  in  its  socket.  The  crystal  oscillator 
is  tuned  by  adjusting  the  core  in  L-l  until 
oscillation  starts.  Oscillation  is  determined  ei- 
ther by  a  drop  in  the  reading  of  meter  M-l 
or  by  listening  to  the  oscillator  on  a  receiver. 
The  pilot  light,  1-1,  may  glow  dimly.  The 
transistor  will  draw  about  8  ma  at  22.5  volts 
when  oscillating  properly.  When  the  battery 
voltage  is  increased  to  45  volts  current  (M-l) 
will  be  about  16  ma.  The  variation  in  the  os- 
cillator collector  current  as  the  resonant  cir- 
cuit is  tuned  is  the  same  as  the  variation  of  a 
tube  crystal  oscillator  plate  current. 

The  rf  amplifier  stage  is  next  adjusted.  Con- 
nect the  tap  on  L-3  to  the  center  of  the  coil 
and  set  the  neutralizing  capacitor  C-5  at  mid 
value.  If  a  grid  dip  meter  is  available,  the  out- 
put circuit  can  be  resonated  before  power  is 
applied,  after  first  calibrating  the  grid  dip 
meter  against  the  transmitter  oscillator-  With 
22.5  volts  on  both  oscillator  adn  amplifier  and 
no  antenna  or  other  load  connected,  adjust 
the  core  in  L-3  to  obtain  a  dip  on  meter  M-2, 
M-2  will  read  about  20  ma.  Be  sure  the  1/10 
ampere  fuse  is  in  the  circuit;  it  may  save  a 
transistor. 

Neutralization  is  most  easily  accomplished 
with  22.5  volts  applied  to  both  oscillator  and 
amplifier.  Set  the  oscillator  core  so  1-1  glows 
dimly.  Tune  the  output  circuit  in  one  direction 
(screw-  core  into  coil,  for  example)  and  note 
effect  on  I-L  Return  core  to  original  position. 
If  1-1  increases  or  decreases  in  brightness, 
change  adjustment  of  C-5  and  recheck  effect 
of  screwing  core  into  coil.  When  the  amplifier 
is  neutralized  the  brightness  of  1-1  will  not 
change  when  L-3  is  tuned.  If  neutralization 
can  not  be  obtained,  move  the  coil  tap  one  turn 
toward  the  end  of  L-3  connected  to  C-5  and 
repeat  the  above  process. 

Antenna   Coupling 

Inductive  coupling  to  the  antenna  is  most 
convenient  to  use.  The  size  of  the  coupling 
coil  will  depend  on  the  particular  antenna  to 
be  matched.  To  feed  a  half -wave  dipole  at  its 
center  a  6-turn  random  close  wound  coil  of 
number  22  insulated  wire  \)i  inches  in  diameter 
was  used  as  a  coupling  coil.  Series  tuning  was 
used.  A  grid  dip  meter  set  at  the  transmitter 
frequency  can  be  used  to  make  initial  antenna 
adjustments.  The  antenna  coupling  coil  is 
loosely  coupled  to  the  grid  dip  meter  coil  and 


the  antenna  tuning  capacitor (s)  adjusted  until 
resonance  is  indicated. 

Initial  adjustment  with  the  transmitter  is 
made  in  a  similar  manner,  very  loose  coupling 
being  used  until  the  antenna  is  resonated,  after 
which  coupling  is  increased.  Care  should  be 
taken  not  to  couple  so  tightly  that  the  trans- 
mitter is  overloaded.  Since  impedances  and 
voltages  are  low,  the  antenna  coupling  coil  can 
be  pushed  between  turns  of  L-3.  Insertion 
about  half-way  into  L-3  will  give  proper  cou- 
pling. When  properly  tuned  and  loaded,  the 
amplifier  current  will  be  60  to  70  ma  at  45 
volts.  The  crystal  current  indicator,  1-1,  will 
show  a  dim  but  white  color* 

The  measured  output  power  on  the  model 
ran  about  1.5  watts  with  slightly  under  3  watts 
input,  giving  an  efficiency  of  better  than  50%, 
It  should  be  remembered  that  the  output  tran- 
sistor can  be  run  at  this  power  level  only  inter- 
mittently (cw)  without  overheating.  Care 
must  be  taken  not  to  hold  the  key  down  for 
long  periods  with  full  plate  voltage  applied. 

Single  Transistor  Transmitter 
If  desired,  the  crystal  oscillator  can  be  oper- 
ated directly  into  an  antemia  with  a  few  minor 
modifications.  The  bias  on  the  base  of  TR-1 
is  raised  by  changing  R-2  from  150K  to  50K. 
For  convenience,  the  large  plate  tank  coil,  L-3, 
is  used  with  the  oscillator  instead  of  L-L  The 
tap  for  the  crystal  is  made  to  the  center  turn. 
A  1/10  ampere  or  smaller  fuse  should  be  used 
in  the  batten*  lead  for  protection.  Over-cou- 
pling to  the  antenna  will  cause  the  oscillator  to 
chirp  or  even  stop.  The  model  tested  gave  an 
output  power  of  1/3  watt  with  0,9  watts  input 
for  an  efficiency  of  38*.  A  45  volt  supply  was 
used.  Current  drain  (M-l)  was  20  ma.  Under 
these  conditions  the  oscillator  transistor  must 
be  operated  intermittently. 

Parts  List 

fM— - 25 K  ohms,   Vi   watt 

r_2— 150K  ohms,   V*    watt    (50K  if  amplifier  is  not  used) 

R-3 — 68  olims,   lA  watt 

R-4 — 47  ohms,   Y*   watt 

C-i — 250  pf,  100  volt  mica  or  ceramic 

C-2 — 0.05  mf,   100  volt  ceramic  or  paper 

C-3— 0,01  nrf,  100  volt  ceramic  or  paper 

C-4 — 0.001  mf,  100  volt  mica 

C-5— 5  -  20   pf,   ceramic   or  air  trimmer 

C-6— 0,001  mf,  100  volt  mica 

C-7— 0*05  mf,   100  volt  ceramic  or  paper 

L-l — 7  turns  #22  wire,   lA  inch  long  on  V2   inch  iron  core 

tuned  form 
L-2 — 2   turns   #22    insulated    wire    close-wound    over    cold 

end  of  Lr*l 
L-3 — 5   turns  #14  wire,   1   inch  diameter,   1   inch  long,  air 

wound 
X,_4^6   turns  #22  insulated  wire  random  close- wound    (sec 

text) 
TR-1,  TR-2—  type  2N697  transistors 
1-1 — 2  volt  60   ma,  pilot  lijrht    (pink  bead) 
F-l — 1/10  ampere  fuse 
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A  MAJOR 


in  MOBILE  POWER  SUPPLIES 

THE  REVOLUTIONARY 


COMPLETELY  TRANSISTORIZED  DC-DC  CONVERTER 

■  COMPACT  —  Over  2  Vi    Walls  Per  Cubic   Inch 

■  CIRCUIT  BREAKER  PROTECTED  —  No  Fuse 
Required 

■  EFFICIENT  —  Over  90% 

■  COOL  —  Only  25*C   Rise 

I   QUIET  —   No    Hash    or   Audibfe   Noise    Generated 

■  TOTALLY   ENCLOSED  —  No  Ventilation   Required 

B    RELIABLE  —  Indestructible   in   Normal  Applications 

■  REVERSE  POLARITY   PROOF 

■  PATENTED  CIRCUITRY  —  Patents  Applied  for  on  a 
Completely    New,    Improved    Technique 

■  FAST  STARTING  —  \n  Coldest  Climates 


400 W   SSB 
300  W  AM      / 


SPECIFICATIONS 


INPUT 
OUTPUT 


12-15  V,DC 
850  Ut   400  MA 
7SO  M  450  MA 
6SO  <tl    500  MA 


325 

250 


fn    ZOO  MA 


\ 


HIGH 

VOLTAGE 


LOW 
VOLTAGE 


BIAS   *    G-120  NEGATIVE  (fi    20   MA 
REGULATION      -     BETTER     THAN     8' ft 
NO     LOAD    TO    FULL    LOAD 


Continuing   in   Production    Are   The 
Popular    550-12    and    350* AC    Models 


AVAILABLE    THROUGH    YOUR    DEALER 
OR    WRITE    FOR    FURTHER    INFORMATION 


/yvc. 


605      UNIVERSITY     AVENUE 
LOS    GATOS,   CALIFORNIA 


md 


Quieting  Sma 
Cooling  Fans 


sembly;  and  then  prevents  most  or  all  of  this 
vibration  from  reaching  the  chassis.  In  happy 
consequence,  there  is  less  or  no  noise  output— 
a  bass  drum  is  silent  if  you  don't  bang  on  it. 
Xoise    can    be    reduced    further   if   the   fan 


In  many  small  and  medium-sized  amateur 
installations,  localized  heating  is  a  serious 
problem.  Standard  remedy  for  this  is  the  in- 
stallation of  a  small  cooling  fan,  usually  draw- 
ing less  than  100  watts.  This  drives  a  blast  of 
cooler  air  into  the  "hot  spot",  lowering  the 
temperature  appreciably. 

The  cooling  fan  is  usually  mounted  on  a 
bracket,  firmly  bolted  to  some  part  of  the 
assembly.  As  this  is  usually  of  thin  metal,  the 
fan  vibration  is  communicated  to  the  rest  of 
the  chassis,  which  acts  like  a  resonator,  so 
that  the  noise  power  output  of  the  fan  seem- 
ingly exceeds  its  "blow  power". 

This  noise  nuisance  can  usually  be  abated 
by  mounting  the  fan  on  a  massive  bracket— as 
massive  as  possible— and  by  attaching  that 
bracket  to  the  chassis  by  means  of  shock 
mounts,  A  sample  mounting  of  this  type  is 
shown  in  Fig.  1.  This  procedure  lowers  the 
natural    period    of    vibration    of    the    fan    as- 


Fig,  1  :  Noise-reducing  fan  mount 
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blades  are  trued  up;  and  very  high-pitched 
fan  noise  can  be  minimized  by  carefully 
rounding  the  edges  of  the  fan  blades  with 
en u 4iv  cloth. 

Fan  mount  stability  is  desirable  to  prevent 


slow  oscillation  of  the  assembly.  This  calls  for 
at  least  a  three-point  mounting.  Four  shock 
mounts  may  be  used  if  desired,  but  additional 
mounts,  beyond  three,  bring  about  little  im- 
provement of  stability- 


A  Few  Unusua 
Receiver  Circuits 


Henry  Cross  WIOOP 


In  the  last  receiver  I  made,  which  was  a 
"converter  if  tuning  14  to  18  mc/s,  most  of 
the  circuit  was  pretty  ordinary.  There  were 
a  couple  of  features  which  may  not  be  novel, 
but  are  not  found  in  the  usual  handbooks, 

L  Input  attenuator.  Using  a  cheap  2-poIe  3 
position  switch  (Centralab  1473)  we  get  0-6- 
12  db  attenuation  in  a  50  ohm  circuit.  Handy 
for  avoiding  overload  situations,  also  gives  a 
quick   check   on   the   S-meter, 

2.  Noise  limiter.  The  circuit  shown  is  critical 
as  to  diode  type,  but  can  be  used  in  receivers 
like  the  rax  and  auto  radios  where  other  noise 
lim  iters  are  too  hard  to  put  in.  It  also  works  on 
ssb,  even  without  a  product  detector.  Recom- 
mended diodes  are  silicon  computer  types 
rated  for  very  low  capacitance  and  ultra-fast 
recovery,  such  as  the  MA-4244  or  MA-4441 
(for  hybrid  auto  radio  or  transistor  circuits,  the 
Microwave  Associates  type  1N903  or  1N904 
will  be  satisfactoy),  Fairchild  lN916a,  Transi- 
tron  SG  5000,  etc.  The  action  is  to  clip  short 
pulses  (ignition  noise  pulses  have  a  length 
roughly  the  reciprocal  of  the  if  bandwidth,  ie? 


about  500  microseconds  for  many  modern  com- 
munications receivers  more  like  200  microsec 
for  auto  radios)  while  following  the  envelope 
of  the  signal  at  voice  frequencies.  To  turn  off 
the  limiter,  open  at  point  x. 

3,  AGC  delay  using  silicon  diode.  The  cir- 
cuit shown  uses  a  1X64  as  detector,  and  the 
slight  positive  bias  on  the  AGC  bus  actually 
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COMMUNICATIONS  SPECIALS 


NEW  EQUIPMENT 

Collins    75S3A 

Hewlett-Packard    4I2A    VTVM 


495,00 
295.00 


FMTR*41V 

FMTR-80D 

FMTR-80D 

FMTIM40D 

FMTR-140D 

FMTRU-80D 

15 

10 


USED   COMMERCIAL  AND 
MILITARY   GEAR 

Motorola  FM  Mobile  Equipment 
sales  limited  to  amateurs  on  these  Items  only 


12   watt    30-50   MC    12   volt 
30   watt   30-50   MC   6   volt 
30    watt    30*50    MC    12    volt 
60  watt  30-50   MC  6  volt 
60  watt   30-50   MC    12   voft 
30  watt    150-160  MC    12   volt 
inch  case  for  SOD  and   140D  Units 
inch  case   for   41V  .  _ . . 


39.95 
39,95 
44,95 
44.95 
49.95 
52.50 
,2.50 
4.00 


into  a 
and  ca 


sw 
II  I 


Scan tl in  Model  1315  Selector 
Illustrated  .  .  .      42.00 

This  unit  is  a  device  used  in 
radio-telephone  and  other  ap- 
plications to  enable  selective 
calling  of  one  station  from  a 
group  of  stations,  ft  is  com- 
pletely compatibfe  with  existing 
Bell  System  telephone  installa- 
tions. The  selector  performs 
tne  function  of  translating  a 
series  of  1500  &  600  cycle 
coded    audio    frequency    signals 

itching  action  which  operates  a  sound  transducer 

ight 

24,50 


RDR  Receiver  200-400  MC  12  VDC 
10  pre-set  channels  —  crystal  controlled 

Collins  VHF  Scatter  Sideband  Receiver-Transmitter  Exciter 
20-60  MC  in  10  KC  increments.  Transmitter  and  Re- 
ceiver frequency  stabilized  to  1  part  in  1CS  against  high 
stability  crystal.  Write   For  Details. 


FREQUENCY  METERS 
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FM  SALES  COMPANY 


1100  TREMONT  STREET 


General  Radio  1110-A  Illus- 
trated 100.00 
Covers  10-200  MC  with  .001% 
accuracy — with    P.S. 


LR-5     Covers     160KC-30MC      II- 
lust.  125.00 

TS-173    Covers  90-450    MC  with 
power  supply  125.00 

TS-175  Covers  80-1000MC.   Uses 

Batteries     100.00 

TS-323    Covers    20-450MC    with 
power  supply 150,00 


AN-FGC-7  Repeater  Set  34.95 
Capable  of  receiving  teletype- 
writer  signals  in  audio  or  di- 
rect current  form  having  up  to 
45%  distortion  and  regenerat- 
ing the  signal  to  have  less 
than    5%    distortion. 

URA-8A  Converter   IBS  00 

URA*8A    Comparator  35.00 

Ail  Equipment  FOB  Boston, 
Mass.  Return  prepaid  within  10 
days    if   you    are    not    satised 

BOSTON  20#  MASS. 


helps  detection.  The  advantage  of  this  circuit 
is  that  the  amount  of  AGC  delay  can  be  easily 
adjusted  without  the  detector  having  to  be 
**off  of  ground".  Anv  good  silicon  junction 
diode  will  do  the  job-l\T49(h  1N457,  1X629, 
IN 903  all  work.  The  AGC  bus  will  be  about 


)k  volt  positive  with  no  signal,  which  is  all  to 
the  good. 

4.  Bfo  and  S -meter.  Economy  demand  that 
all  tubes  stay  busy  during  all  types  of  reception. 
Fig.  2  shows  the  noise  limiter,  detector,  age,  s- 
meter  and  bfo  circuits.  The  bfo  has  no  pitch 
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DETECTOR  *  AGC   S   SQUELCH  *  BFO 

FIGURE      3 
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control,  merely  preset  frequencies  at  the  two 
edges  of  the  pass  band  for  upper  band  lower 
sideband  reception.  In  the  phone  position,  the 
bfo  is  stopped  by  putting  an  RF  ground  on  its 
plate,  and  a  backward-reading  type  S  meter  is 
hooked  in  the  circuit.  I  used  a  500  microamp 
surplus  unit. 

Another  double-duty  arrangement  is  shown 


in  Fig,  3,  where  a  6AV6  or  6AQ6  is  used  as 
detector,  age  clamp,  bfo  and  squelch,  A  dpdt 
center-off  toggle  switch  may  be  used  here, 
giving  Squelch,  Normal,  and  CW.  I  suppose 
the  tube  could  run  an  s  meter  in  the  normal 
position,  but  as  I  never  tried  it  I  will  not  de- 
scribe it. 
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Test  Equipment 


"Who,  me?**  do  we  hear  you  asking?  "What 
do  I  want  to  know  about  test  equipment  for? 
I  don  t  have  any/* 

Which  may,  sadly  enough,  be  so.  But  no- 
body yet  ever  put  a  transmitter  on  the  air 
without  at  least  a  rudimentary  amount  of  test 
equipment  (even  if  it  was  nothing  more  than 
the  built-in  meter  or  lamp-bulb  substitutes), 
so  everv  ham  should  know  a  little  about  the 
subject.  And  if  youVe  a  homebrew  addict,  then 
you  already  know  the  value  of  test  equipment 
in  chasing  out  bugs  from  a  circuit. 

But  the  page  on  top  of  page  in  every  catalog 
of  test  equipment  often  makes  the  decision 
of  which  items  to  start  with  a  difficult  one. 
So  here  we'll  look  first  at  the  most  essential 
measurements,  the  types  of  test  gear  which 
can  make  these  measurements,  and  the  direc- 
tions in  which  you  might  want  to  expand  the 
test  facilities  once  the  essentials  are  accomo- 
dated. And  before  we're  through,  we'll  present 
a  suggested  schedule  of  test  gear  which  winds 
up  as  a  completely  equipped  lab,  in  easy 
stages*  Interested?  Read  on: 

In  building  your  equipment,  the  most  essen- 
tial measurements  will  be  those  of  voltage  and 
current  in  dc  circuits,  and  voltage,  current, 
and  frequency  in  ac  hookups.  Running  very 
closely  behind  these  in  order  of  importance 
will  be  measurements  of  circuit  constants  such 
as  resistance,  capacitance,   and   inductance. 


Jim  Kyle  K5JKX 
1236  N.  E.  44th  St. 

Oklahoma  City,   Okla 


Voltage,  current,  and  resistance  can  be  meas- 
ured by  the  gadget  know  as  a  VOM  (for  volt- 
ohm-milliammeter);  voltage  and  resistance  can 
be  measured  with  the  VTVM  (vacuum-tube 
voltmeter) ;  and  voltage  itself  can  be  measured 
with  an  oscilloscope*  All  these  instruments  are 
capable  of  measuring  either  ac  or  dc,  although 
to  measure  dc  with  an  inexpensive  scope  takes 
some  special  technique.  With  some  easily- 
rigged  adapters,  the  VTVM  or  the  scope  can  be 
used  to  measure  current,  and  the  scope  can 
measure  resist ance.  Thus  any  one  of  the  three 
instruments  is  capable  of  handling  four  of  the 
five  most  essential  measurements,  and  resis- 
tance as  well. 

Frequency  can  be  measured  with  a  fre- 
quency meter,  with  a  grid-dip  oscillator,  or 
with  a  receiver  (don't  laugh— a  good  receiver 
is  one  of  the  most  useful  items  of  test  equip- 
ment vou  can  have). 

Since  the  VTVM  can,  with  another  external 
adapter,  measure  capacitance,  and  since  any  of 
three  other  installments  will  measure  frequency, 
you  can  then  measure  (indirectly)  inductance. 
And  all  eight  quantities  can  be  measured. 

Thus  the  combination  of  a  voltage-meas- 
uring device  and  a  frequency-measuring  gadg- 
et can  take  care  of  all  esential  measurement 
requirements— but  is  this  enough?  Not  if  you 
do  much  building! 

For  instance,  you  may  want  to  measure  the 
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OBJECTIVES  OF  THE 

INSTITUTE  OF 

AMATEUR   RADIO 

L  Establish  an  office  in  Washington,  D.  C. 
with  a  full  time  representative  to  keep  in  eon- 
tact  with  Congress,  the  Administration  and  all 
government  officials  in  any  way  involved  with 
amateur  radio  matters. 

2.  Supply  Congress,  the  FCC,  government 
officials  and  news  services  with  news  releases 
on  amateur  public  service,  and  other  achieve- 
ments. 

3.  Compile  a  fist  of  the  officials  of  foreign 
governments  who  are  involved  with  amateur 
radio  or  who  are  good  possibilities  as  delegates 
to  the  coming  Geneva  conference  and  provide  a 
steady  stream  of  information  to  them  about  the 
values  of  having  a  strong  amateur  service,  the 
accomplishments  of  amateurs  everywhere,  and 
news  n!  important  changes  in  amateur  regula- 
tions world-wide, 

4.  Send  representatives  to  visit  foreign  offi- 
cials and  do  everything  possible  to  see  that 
amateur  radio  is  understood  and  appreciated 
world-wide.  Help  newer  and  underdeveloped 
countries  to  establish  a  strong  amateur  service 
in  every  way  possible. 

5.  Provide  funds  to  help  fight  important 
court  battles  in  our  own  country  which  could 
set  a  precident  which  would  be  harmful  to 
amateur  radio. 

6.  Set  up  a  program  of  technical  achievement 
with  certificates  and  awards. 


7.  Establish  a  country-wide  organization  to 
provide  an  exchange  of  information  on  current 
amateur  affairs  between  all  govern  men  t  and 
other  interested  parties  and  the  amateurs  them- 
selves. 

8.  Work  in  cooperation  with  the  ARRL  and 
through  73  Magazine  to  improve  operating 
practices  on  our  bands  and  to  encourage  a  wider 
use  of  our  many  ham  bands, 

9.  Work  in  cooperation  with  the  RSGB  to 
remove  and  discourage  foreign  commercial  and 
broadcast  stations  operating  in  our  ham  bands 
against  international  regulations. 

10.  Work  to  strengthen  the  ARRL  and  help 
it  in  all  ways  possible  to  cany  on  its  many 
beneficial  programs. 

The  Institute  of  Amateur  Radio,  a  non-profit 
corporation,  with  your  support,  will  immedi- 
ately start  working  on  the  programs  outlined 
above.  If  you  have  any  question  about  the 
immediacy  of  the  situation  then  please  take  the 
time  to  read  the  articles  by  Prose  Walker  in 
the  October  QST  on  page  48  and  by  Ivan 
Loucks  on  page  82  of  the  December  QST. 

Name- 

Call, 


Address. 
City 


State. 


Zip/Zone. 


$10   enclosed   for   one    year    membership   in    the    Institute 
of   Amateur   Radio,    Peterborough,    New    Hampshire. 


impedance  of  your  new  antenna.  Or  the  SWR 
on  the  feedline.  You  may  have  need  to  check 
our  your  modulator,  or  adjust  an  audio  filter. 
If  you're  a  sidebander  you  probably  have  oc- 
casion to  check  band  and  pass  of  a  circuit  from 
time  to  time,  and  in  any  event  you  will  some- 
day need  to  test  a  tube.  So  just  what  will  you 
need? 

Let's  back  off  and  look  at  a  generous  help- 
ing of  the  test  gear  commercially  available  for 
ham  use  (without  regard  to  brand  name  or 
model  number),  to  see  just  what  it  is  and  what 
it  can  do*  Then  we'll  look  at  some  unconven- 
tional ways  to  use  some  of  it,  and  by  the  time 
we're  through  you  will  probably  have  a  pretty 
good  idea  of  what  you  need  to  fit  your  own 
needs. 

The  VOM 

A  good  starting  place  is  the  lowly  VOM* 
these  gadgets  are  available  for  as  little  as 
$4,95,  or  you  can  pay  up  to  nearly  $100, 
As  in  everything  else,  you  get  about  what  you 


pay  for,  A  good,  serviceable  instalment  can, 
however,  be  obtained  for  from  $8  to  $15  from 
most  mail-order  houses— this  is  less  than  it 
would  cost  to  build  for  yourself. 

The  VOM  consists  of  a  sensitive  current 
meter;  it  usually  uses  a  0-1  milliammeter,  or  a 
0-50  mieroammeter,  although  other  types  are 
found  occasionally.   In  addition  to  the  meter. 
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FIGURE      I 
Simpfified   VOM   circuit 

shunts,  and  multipliers  are  provided  so  that 
you  can  measure  either  voltage  or  current  on 
several  scales.  A  battery  and  calibration  resis- 
tor provide  the  capability  of  measuring  dc  re- 
sistance, while  a  rectifier  allows  voltage  or  cur- 
rent readings  on  ac  as  well  as  dc, 

VOM's  are  usually  rated  in  "ohms  per  volt" 
with  1,000  ohms/volt,  10,000  ohms/volt,  and 
20,000  ohms/volt  as  common  ratings.  The 
higher  this  rating,  the  more  accurately  the 
meter  will  measure  in  high-impedance  cir- 
cuits. Also,  the  more  expensive  the  meter  as 
it  must  have  a  more  sensitive  basic  movement, 

In  addition  to  the  ohms/volt  rating,  the 
things  to  look  for  in  a  VOM  include  the  num- 
ber of  scales  provided,  the  ranges  of  the 
scales,  and  the  general  operating  convenience 
of  the  instrument. 

How  can  a  VOM  be  used?  It's  a  natural  for 
measuring  power-supply  voltages,  as  well  as 
for  measuring  current  to  stages  not  already 
metered.  Its  resistance  ranges  can  be  used  to 
identify  resistors,  and  also  for  continuity 
checking  in  cables.  The  VOM  has  one  great 
advantage  over  other  voltage-measuring  de- 
vices; it  is  fully  self-contained  and  as  a  result 
is  exceptionally  portable.  Regardless  of  your 
other  test  gear,  you  should  have  at  least  one 
VOM  around! 

The  Grid-Dip  Oscillator 

First  described  in  the  early  30?s,  the  GDO 
was  one  of  the  "forgotten"  instruments  of  test 
equipment  until  resurrected  about  1945;  now 
at  least  a  dozen  are  available  commercially,  in 
both  tube— and  transistor- type  varieties. 

The  GDO  is  basically  a  variable  frequency 
oscillator  with  a  grid-current  meter;  plug-in 
coils  allow  it  to  cover  a  wide  range  of  fre- 
quencies* When  the  oscillator  is  running,  the 
meter  indicates  the  amount  of  grid  current.  If 
the  oscillator  is  coupled  to  a  resonant  circuit 
and  the  oscillator  frequency  is  varied,  power 
will  be  transferred  to  the  coupled  circuit  when 
the  oscillator  reaches  the  frequency  at  which 
the  coupled  circuit  is  resonant.  The  power 
coupled  out  is  no  longer  available  to  provide 


grid  circuit,  so  the  meter  needle  dips,  This  is 
where  the  device  gets  its  name. 

Most  present-day  GDO's  also  incorporate  a 
switch  to  turn  off  plate  voltage  to  the  oscillator 
but  leave  everything  else  on.  In  this  case,  the 
instrument  becomes  an  indicating  wavemeter. 
The  meter  needle  will  not  leave  zero  until  rf 
is  coupled  into  the  GDO  tank  circuit  from  an 
external  source;  when  that  happens,  the  rf 
is  rectified  in  the  diode  formed  by  grid  and 
cathode  (or  base  and  emitter)  of  the  oscillator, 
and  grid  current  flows.  The  amount  of  grid  cur- 
rent indicates  roughly  the  amount  of  rf,  so  it 
can  be  used  as  a  field-  strength  meter  or  rough 
comparison  device. 

Provision  is  also  made  to  plug  in  a  head- 
phone in  place  of  the  meter;  when  the  oscilla- 
tor is  on,  vou  can  hear  a  beat  note  as  the  os- 
cillator  frequency  approaches  that  of  an  rf 
source  coupled  to  the  tank,  and  with  the  oscil- 
lator off,  you  have  a  rudimentary  crystal  set 
usable  for  phone  monitoring. 

The  normal  use  of  the  GDO  is  to  determine 
the  resonant  frequency  of  a  tank  circuit,  either 
one  under  construction  or  in  pre-tuning  a 
transmitter  before  turning  on  plate  voltage. 
However,  with  a  couple  of  ''standard"  units- 
one  a  capacitor  of  accurately  known  value 
and  the  other  an  inductor  of  similarly  known 
value—the  gadget  can  measure  inductance  and 
capacitance.  To  measure  inductance,  connect 
the  standard  capacitor  to  the  unknown  induc- 
tance and  use  the  GDO  in  normal  fashion  to 
find  the  resonant  frequency  of  the  combination. 
Then  solve  the  resonance  equation  to  deter- 
mine what  inductance  resonates  at  the  fre- 
quency with  that  capacitance.  The  equation^ 
in  terms  of  L,  is  L  =  25,  330/FC,  with  L  in 
microhenries,  C  in  picofarads,  and  f  in  mega- 
cycles. 

To  find  capacitance,  follow-  the  same  proce- 
dure. The  formula  then  becomes  G  =  25, 
330/f2L,  in  the  same  units  as  before* 

In  the  indicating-wavemeter  mode,  the  GDO 
is  a  good  neutralization  indicator  for  a  trans- 


FIGURE    2 
GDO  Typical    circuit 
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mitter  tune-up.  Couple  tlie  GDO  to  the 
tank  and  remove  plate  and  screen  voltage 
from  the  final.  Tune  all  preceding  stages  for 
maximum  grid  current  in  the  final  and  maxi- 
mum indication  on  the  GDO.  Adjust  neutrali- 
zation for  minimum  reading  on  the  GDO  while 
retaining  maximum  final  grid  current  (retime 
the  final  grid  circuit  each  time  to  maximum 
grid  current)*  When  the  GDO  indication 
reaches  zero,  you're  neutralized .  Remove  GDO 
and  hook  up  plate  and  screen  voltages. 

The  Receiver 

Uses  of  a  receiver  as  an  item  of  test  equip- 
ment are  many.  One  of  the  most  common  is 
to  check  that  an  oscillator  is  operating  proper- 
ly. If  the  oscillator  output  produces  a  clean, 
clear  note  when  received  with  the  BFO  on, 
and  shows  no  tendency  to  jump  Frequency, 
you  can  assume  that  it's  working  right. 

But  the  receiver  as  a  test  instrument  is  not 
limited  to  checking  oscillators.  For  instance, 
a  general-coverage  receiver  can  be  used  for 
the  same  purpose  as  a  GDO  in  finding  the 
resonance  point  of  a  tank  circuit,  if  the  tank 
can  be  connected  in  series  with  the  antenna 
lead*  A  parallel-resonant  circuit  has  high  imped- 
ance at  its  resonant  frequency,  and  so  if  it  is 
inserted  in  the  antenna  lead  signals  or  external 
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noise  will  be  greatly  reduced  at  this  frequency 
and  no  other. 

When  turned  to  WWV,  the  receiver  pro- 
duces a  source  of  audio  tones  to  known  fre- 
quency, as  well  as  being  an  aid  to  calibration 
of  frequency  standards* 

In  adjusting  a  SSB  rig,  a  receiver  equipped 
with  an  S-mefer  becomes  an  exceptionally  sen- 
sitive rf  VTVM,  alloing  comparison  of  levels 
of  wanted  and  unwanted  sidebands,  as  well  as 
providing  a  good  indicator  of  carrier  balance. 
And  when  neutralizing  any  transmitter,  the 
receiver  can  be  used  instead  of  the  (.1)0  as 
the  output  indicator  for  a  much  more  sensitive 
indication. 

Of  course,  there's  no  need  to  say  "Buy  a 
receiver"  because  almost  everyone  has  one. 
But  for  test-equipment  usuage,  important 
points  include  general  coverage  and  S  meter 
indications,  Many  hams  have  found  it  worth- 
while to  add  a  second  inexpensive  receiver  of 
this  sort  to  their  stations  for  testing  purposes, 
to  back  up  their  more  specialized  ham-bands- 
only  communications  jobs! 

The  Vacuum-Tube  Voltmeter 
VTVlVTs    come    in    three    basic    categories; 
most  common  is   the  "general-purpose"  type, 
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FIGURE      3 
VTVM   bridge   circuit 

which  is  also  the  most  useful  for  ham  purposes. 
The  other  types  are  the  "AC  VTVM",  used  for 
measuring  very  small  ac  voltages,  and  the  Dig- 
ital Volt  meter  or  DVM  which  is  as  useful  as 
a  general-purpose  job,  more  accurate  to  boot, 
but  costs  upwards  of  several  thousand  dollars! 

The  general-purpose  VTVM  usually  con- 
tains two  or  three  tubes;  it  consists  basically 
of  a  balanced-bridge  dc  amplifier  with  a  sen- 
sitive meter  movement  to  indicate  the  degree 
of  unbalance.  With  no  input,  the  bridge  is 
balanced  and  the  meter  reads  zero.  With  dc 
input  to  the  bridge,  unbalance  results  and  the 
meter  indication  shows  the  amount  of  dc  ap- 
plied. The  other  tubes  act  as  rectifiers  for  ac 
signals  and  for  power-supply  purposes. 

Major  advantage  of  the  VTVM  over  the 
VOM  is  that  the  VTVM  is  a  voltage-operated 
device  with  exceptionally  high  input  imped- 
ance. The  VOM,  on  the  other  hand,  is  a  cur- 
rent-operated device  with  lower  input  imped- 
ance. The  high  input  impedance  of  the  VTVM 
means  it  loads  the  circuit  being  measured 
much  less,  and  readings  are  more  accurate,  It 
also  allows  a  wider  range  of  resistance  meas- 
urements to  be  made*  Typical  circuits  of  VTVM 
bridges  and  ohmmeter  sections  appear  in  Figs. 
3  and  4, 

However,  to  measure  current  with  a  VTVM 
we  must  proceed  indirectly  by  putting  a  resis- 
tor in  series  with  the  circuit  and  measuring 
the  voltage  drop  across  the  resistor.  If  the  resis- 
tor is  1000  ohms,  every  ma  of  current  through 
it  will  produce  1  volt  across  it;  thus  the  voltage 
reading  tells  us  the  current.  The  VOM  can 
measure  current  directly. 

The  high  input  inpedance  of  the  VTVM 
allows  its  use  for  many  measurements  which 
cannot  be  made  with  the  VOM.  For  instance, 
both  capacitance  and  large  values  of  indue- 
tance  can  be  measured  bv  the  VTVM,  hv  con- 
necting  the  capacitor  or  inductor  in  series  with 


an  adjustable  resistor  as  shown  in  Fig.  5  and 
applying  ac  of  know  frequency  (60-cyclefrom 
the  power  line  is  usually  used)  across  the 
series  pair;  Adjust  the  resistor's  value  until  the 
VTVM  indicates  the  same  amount  of  voltage 
across  the  resistor  and  across  the  capacitor  or 
inductor;  then  remove  the  ac  and  measure  the 
resistance  of  the  resistor.  This  will  be  equal  to 
the  reactance  of  the  capacitor  or  inductor  at 
the  chosen  frequency,  and  the  value  in  micro- 
farads or  henries  can  then  be  calculated  from 
the  reactance  formula.  For  60  cycle  ac,  capac- 
itance will  be  equal  to  2720/Xcs  where  XC  =  R 
in  ohms  and  capacitance  is  in  microfarads. 
Inductance  will  be  equal  to  0.000272Xl5  where 
Xx  —  R  in  ohms  and  inductance  is  in  henries* 
Another  method  of  measuring  capacitance 
with  a  VTVM,  first  described  by  John  Janning, 
W8QCN,  in  the  August  1959  issue  of  Radio- 
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FIGURE      4 
VTVM  ohmmeter  circuit 

Electronics  magazine,  makes  use  of  the  circuit 
shown  in  Fig.  6.  This  is  a  rectifier  which  pro- 
duces pulsating  dc,  and  the  average  dc  level 
available  at  the  output  is  directly  proportional 
to  the  amount  of  capacitance  in  the  filter.  Thus 
the  scale  of  the  VTVM  can  be  calibrated  to  in- 
dicate capacitance  when  measuring  the  voltage 
at  the  output  For  full  details,  see  the  original 
article. 

In  conjunction  with  a  good  rf  choke  at  the 
tip  of  the  probe,  a  VTVM  can  be  used  to  meas- 
ure grid  bias  on  an  operating  rf  stage.  This 
helps  both  in  tuneup  of  a  transmitter  or  in  ad- 
justing the  value  of  the  grid -leak  during  an 
experimental  design. 

VTVNTs  are  available  from  a  number  of 
manufacturers;  prices  range  from  about  $25 
up,  depending  on  the  number  of  features  in- 
cluded, whether  you  get  a  kit  or  a  factory- 
wired  instrument,  etc. 

The  Oscilloscope 
Not  so  awfully  many  years  ago  the  oscillo- 
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scope  was  strictly  a  laboratory  instrument; 
television  changed  all  that  in  the  years  after 
1945,  so  that  today  a  good  scope  can  be  pur- 
chased for  as  little  as   $50, 

The  purpose  of  the  scope  is  to  present  a 
visual  image  of  what  goes  on  in  a  circuit;  this 
may  seem  to  be  a  rather  limited  purpose,  but 
it  is  actually  exceptionally  broad  in  its  impli- 
cations* 

The  scope  is  possibly  the  most  versatile  item 
of  test  equipment  in  existence;  it  may  be  used 
equally  well  for  checking  transmitters,  receiv- 
ers, audio  circuits,  rf  stages,  power  supplies,  or 
any  other  combination  of  electronic  compo- 
nents, It  is  the  only  type  of  measuring  instru- 
ment which  shows  directly  and  visually  just 
what  is  happening  at  the  point  to  which  it  is 
connected,  and  is  the  only  instrument  capable 
of  making  accurate  measurements  of  complex 
ac  waveforms. 

The  key  component  of  the  scope  is  the  cath- 
ode-ray tube;  this  is  a  special  tube  having  an 
"electron  gun"  which  focuses  electrons  leaving 
the  cathode  into  a  straight,  tight  beam*  two 
or  more  pairs  of  deflection  plates  which  enable 
the  beam  to  be  moved  to  any  position,  and  a 
fluorescent  screen  at  the  far  end  where  the 
electron  beam  is  made  visible.  Any  device  in- 
corporating a  cathode-ray  tube  of  this  general 
description  is  an  oscilloscope— but  most  scopes 
have  additional  components  to  enable  wider 
uses  of  them. 

Most  essential  of  these  additional  compo- 
nents are  the  horizontal  and  vertical  amplifiers. 
The  deflection  plates  of  the  CRT  require  quite 
high  voltages  to  achieve  adequate  deflection  of 
the  electron  beam,  and  these  amplifiers  raise 
small  input  voltages  to  the  levels  required  by 
the  CRT. 

The  characteristics  of  the  vertical  amplifier 
usually  determine  the  scope's  performance 
characteristics;  this  amplifier  may  be  either  of 
the  ac  variety  like  most  audio  amplifiers,  or  di- 
rect coupled  so  that  dc  inputs  will  result  in 
spot  deflection.  The  frequency  limits  of  this 
amplifier  may  be  either  narrow,  as  in  most 
audio  amplifiers,  or  wide,  as  in  a  video  ampli- 
fier* Most  common  TV-service  scopes  have  ver- 
tical amplifiers  rated  from  about  5  to  10  cps  at 
the  low  end  up  to  about  500  kc  at  the  top; 
"color-TV"  scopes  go  on  up  to  about  4  me  at 
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the  top,  while  the  more  expensive  laboratory 
instruments  go,  in  some  cases,  higher  than  50 
mc, 

The  horizontal  amplifier  is  less  critical;  so 
long  as  it  reproduces  the  sweep  waveform  prop- 
erly it  his  little  effect  on  scope  operation* 
Some  scopes  have  identical  vertical  and 
horizontal  amplifiers,  but  most  have  restricted 
bandpass  in  the  horizontal  circuit. 

For  general-purpose  usage,  another  im- 
portant component  of  the  scope  is  the  "time- 
base"  or  horizontal  sweep  generater.  This  is  a 
circuit  which  moves  the  electron  beam  across 
the  scope  tube  face  at  a  constant  rate  of  speed; 
the  exact  speed  at  which  the  beam  moves  is 
determined  by  the  sweep-frequency  settings  on 
the  scope  control  panel,  and  usually  ranges 
From  a  low  of  about  60  inches  per  second  up  to 
about  2,000,000  inches  per  second  (15  cps 
and  500  ke,  respectively,  on  a  5-inch  screen), 

Normal  use  of  the  scope  in  most  ham  shacks 
is  to  check  on  the  waveshape  of  ac  voltages; 
for  this  purpose  the  vertical  input  is  connected 
to  the  point  at  which  the  voltage  to  be  viewed 
is  present  and  the  horizontal  sweep  controls 
are  set  for  a  convenient,  stationary  display. 
Vertical  and  horizontal  amplifier  gain  controls 
are  set  for  a  display  of  convenient  size,  and 
brightness  and  focus  are  set  for  a  comfortable 
light  level  on  the  screen.  Then  by  watching  the 
displayed  waveform  as  various  adjustments  are 
tried,  the  effect  of  each  adjustment  on  the  cir- 
cuit under  test  can  be  determined  irnmediatelv. 

Another  widespread  use  of  the  scope  is  to 
check  modulation.  To  do  this,  some  of  the 
modidated  rf  output  is  coupled  directly  to  the 
vertical  deflection  plates  of  the  CRT;  a  two- 
turn  link  usually  will  pick  up  enough  from  the 
final  tank  to  get  a  good  display.  Setting  the 
horizontal  sweep  controls  to  a  convenient 
sweep  rate  will  give  a  wave-envelope  display. 
so  that  you  can  easily  see  if  any  distortion  or 
overmodulation  is  present.  Connecting  the 
horizontal  input  o\  the  scope  to  the  output 
side  of  the  modulator  will  give  a  triangular  or 
trapezoid  display,  which  is  actually  a  graph  of 
the  modulation  linearity  of  the  stage.  The  ob- 
ject is  a  triangle  with  perfectly  straight  sides. 
Details  of  this  display  have  been  described  else- 
where so  many  times  they  wont  be  gone  into 
here. 

But  the  scope  can  also  be  used  as  a  volt- 
meter; a  dc  scope  works  for  both  dc  and  ac 
voltages,  while  an  ac  scope  checks  only  ac 
unless  an  adapter  of  some  sort  is  added.  Start 
with  a  known  source  of  voltage  and  adjust  the 
vertical  gain  controls  for  a  convenient  number 
of  squares  height  of  the  display-  any  trace 
with  the  same  height  will  have  the  same  volt- 


age level,  if  the  gain  controls  are  not  dis- 
turbed. To  read  current  with  a  scope,  or  to 
take  a  current  waveform,  follow  the  same 
technique  described  for  the  VTVM  earlier. 

To  measure  inductance  or  capacitance,  you 
can  use  the  same  technique  described  for  the 
VTVM  but  it  becomes  even  simpler.  Connect 
the  junction  between  capacitor  and  resistor  to 
the  ground  point  of  the  scope,  then  connect  the 
other  end  of  the  capacitor  to  the  vertical  input 
and  of  the  resistor  to  the  horizontal  input*  Set 
the  vertical  and  horizontal  gain  controls  for 
identical  gain  through  each  amplifier  (this 
will  not  necessarily  be  identical  settings  of  the 
controls  themselves)  and  then  vary  the  re- 
sistor, with  ac  applied  across  the  pair,  until  the 
screen  pattern  has  equal  width  and  height.  The 
pattern  will  usually  be  an  ellipse,  but  may  at 
times  resemble  a  straight  line  inclined  at  45 
degrees.  At  this  point,  the  voltage  across  re- 
sistor and  capacitor  are  equal,  and  the  resist- 
ance value  can  be  measured  and  used  in  the 
reactance  formula  to  determine  capacitance. 

Unlike  most  other  test  instruments,  the 
scope's  unlimited  versatility  makes  a  complete 
description  of  its  uses  too  long  to  include  here. 
Even  the  John  F,  Rider  'Encyclopedia  on 
Cathode-Ray  Oscilloscopes  and  Their  Uses," 
measuring  998  9x  12-inch  pages  packed  with 
print,  fails  to  include  all  the  uses  of  the  scope. 

Prices  of  present  day  scopes  range  from 
about  $66  for  3-inch  (screen  size)  kit  up  into 
the  thousands  of  dollars  for  Tektronix  labora- 
tory instruments;  for  general  ham  use,  a  rela- 
tively inexpensive  dc-coupled  unit  is  advisable. 
It  should  cost  about  $70  in  kit  form  or  $110 
factory-wired. 

Antenna  Impedance  Meter 

An  interesting  item  of  ham  test  equipment  is 
the  antenna  impedance  meter  or  antennascope. 
which  measures  rf  resistance  of  antennas  and 
feedlines.  For  the  antenna  experimenter,  one 
of  these  devices  is  almost  a  necessity.  They 
measure  resistive  impedance  from  near  zero  to 
greater  than  100  ohms,  allowing  proper  design 
of  matching  networks  to  insure  perfect  an- 
tenna-feed line  matches. 

The  basic  instrument  consists  of  an  rf  bridge 
with  a  variable  "standard"  arm;  with  the  an- 
tenna or  feedline  connected  as  the  "unknown" 
leg  of  the  bridge  and  a  small  amount  of  rf 
energy  of  the  proper  frequency  fed  into  the 
bridge,  the  "standard"  leg  is  varied  until  a  null 
is  indicated.  The  amount  of  resistance  in  the 
"standard"  leg  is  then  equal  to  the  rf  resistance 
of  the  antenna. 

While  designed  primarily  to  measure  rf 
resistance,  the  device  can  also  be  used  as  an 
SWR  bridge  by  simply  setting  the  "standard" 
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leg  to  the  desired  feedline  impedance  and 
seeing  if  a  null  is  achieved.  Machining  adjust- 
ments can  then  be  varied  until  a  null  is  in- 
dicated. However,  this  instrument  will  not  give 
a  direct  or  an  accurate  indication  of  the 
amount  of  SWR7  if  no  match  is  achieved. 

SWR   Meters 

An  approximately  accurate  determination  of 
the  amount  of  SWR  can  be  achieved  only  with 
an  SWR  meter,  which  measures  both  the  out- 
going power  and  that  reflected  back  which 
creates  standing  waves,  then  compares  them  to 
determine  the  SWR* 

Three  basic  types  of  these  meters  exist.  One 
measures  power  going  up  and  power  coming 
back,  leaving  the  calculation  up  to  you,  while 
the  other  types  measure  voltage  out  and  volt- 
age back,  and  usually  give  direct  readings  of 
SWR.  At  high  SWR  values,  the  power  variety 
proves  more  accurate,  but  below  an  SWR  value 
of  2  to  1,  the  voltage-reading  type  provides  a 
more  expanded,  hence  more  accurate,  indica- 
tion. 

An  older  type  of  SWR  meter  is  the  bi'idge, 
operating  similarly  to  the  Antenna  Impedance 
Bridge  just  described  but  with  a  fixed  "stand- 
ard" leg.  This  type  has  been  almost  completely 
superceded  by  the  newer  types,  since  the  newer 
models  can  remain  in  the  feedline  at  all  times 
to  be  used  as  power  indicators  during  tune-up 
or  operation. 

With  the  voltage-reading  types  of  SWR 
meters  (typical  price,  about  $30  to  $50),  you 
simply  switch  the  meter  to  "forward"  and  ad- 
just the  knob  for  a  full-scale  meter  reading, 
then  switch  back  to  "reflected"  and  read  the 
SWP  from  the  meter  face.  For  a  more  perfect 
match,  once  you  have  SWR  down  so  low  the 
meter  deflection  is  almost  unnoticeable,  you 
can  crank  the  knob  all  the  way  open  and  simp- 
ly adjust  for  a  null  on  the  meaer.  The  readings 
won't  be  accurate  in  value  when  you  do  this, 
but  since  under  normal  reading  conditions  you 
can  easily  measure  SWR  as  low  as  1.05  to  1, 
you  will  know  that  final  SWR  is  lower  than 
that. 

No  SWR  bridge  can  be  accurate  when  used 
at  the  transmitter  end  of  a  long  run  of  lossy 
feedline,  since  the  reflected  voltage  or  power 
which  is  the  basis  of  its  measurement  will  be 
reduced  bv  the  feedline  loss,  For  most  accurate 
results,  especially  in  initial  tuning;  the  meter 
should  be  placed  directly  at  the  antenna  ter- 
minals. Afterward,  of  course,  it  can  be  placed 
at  the  transmitter  for  a  running  check  on 
tuning  of  the  rig. 

Field-Strength  Meters 
A  common  item  of  ham  test  equipment  is 
the  field-strength  meter,  or  FSM.  This  is  simp- 


ly an  indicating  wavemeter,  fitted  with  a  short 
pickup  antenna,  to  indicate  the  relative  amount 
of  if  floating  around  wherever  the  FSM  hap- 
pens to  be  located. 

Major  use  of  the  FSM  is  to  indicate  proper 
tuning  of  a  transmitter  or  to  indicate  antenna 
output*  Many  of  these  devices  are  sold  and 
used,  but  either  a  GDO  in  the  wavemeter 
mode  or  one  of  the  newer  types  of  SWR  meters 
will  do  the  same  job— and  several  others  as 
well.  One  major  advantage  the  FSM  has  is  that 
it  is  usually  completely  portable,  requiring  no 
source  of  power.  However,  its  restricted  useful- 
ness tends  to  cancel  this  advantage  out* 

Audio   Generators 

If  you're  a  CW  man,  you  can  skip  this  sec- 
tion. Rut  if  you  operate  any  type  of  fone  sta- 
tion, either  am,  fm,  or  sideband  you  will  need 
an  audio  signal  generator  at  some  time  or 
another.  The  generally  used  whistle  is  nowhere 
near  the  best  way  to  determine  how  well  an 
audio  section  is  working—for  one  thing,  it's 
hard  to  keep  exactly  the  same  volume  for  a  half 
hour  without  a  pause! 

Almost  as  many  kinds  of  audio  signal  gener- 
ators—or oscillators,  if  you  prefer  that  name- 
are  around  as  you  can  imagine.  Most  of  them, 
fortunately,  bear  fairly  low  prices  because  of 
the  hi-fi  boom.  All  you  have  to  have  is  some- 
thing which  will  produce  sine  waves  at  two  or 
three  spot  frequencies,  such  as  for  instance 
300  cps,  1500  cps,  and  3000  cps+  The  upper 
and  lower  frequencies  allow  you  to  check  per- 
formance at  the  limits  of  the  generally  ac- 
cepted speech  band,  while  the  1500  cps  is  a 
convenient  value  for  general  trouble-shooting. 

But  a  hi-fi  type  of  generator,  covering  20 
cps  to  20  kc  or  so,  is  just  as  inexpensive  and 
can  make  life  much  simpler.  With  one  of  these, 
you  can  check  your  audio  shaping  circuits  ac- 
curately, and  find  out  just  how  many  db  down 
you  are  at  9700  cps;  etc. 

Some  of  the  more  versatile  commercial  audio 
generators  contain  provisions  to  supply  either 
sine-wave  output,  or  square  waves.  The  aver- 
age ham  experimenter  will  almost  never  have 
need  of  square  waves,  but  if  the  provisions 
come  at  no  exetra  cost  you  might  as  well  have 
it.  For  one  thing,  a  square- wave  generator  can 
be  set  to  100  kc  and  a  high-order  harmonic  of 
this  zero-beat  with  WWV  to  give  you  a  good, 
accurate  (for  short  periods  of  time)  frequency 
standard.  Just  remember  that  a  square-wave 
contains  odd  harmonics  only;  the  second, 
fourth,  sixth,  etc.,  will  be  absent. 

Prices  for  this  item  range  from  about  $30 
on  up.  Look  for  one  with  wide  frequency 
range  and  some  sort  of  output  calibration  so 
you  can  easily  get  the  output  level  you  want. 
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Many  use  only  a  simple  pot  in  the  output,  and 
this  can  be  horribly  confusing  at  times. 

Sweep  Generator 

The  sweep  generator  produces  a  frequency- 
modulated  rf  signal  ,  which  can  be  used  to 
adjust  the  bandpass  of  if  strips,  converter  out- 
put circuits ,  transmitter  interstage  networks,  etc, 
While  it  is  designed  for  TV  service  work,  it's 
also  mighty  handy  in  the  ham  shack. 

Most  sweep  generators  use  a  hetrodyne 
technique,  in  which  the  swept  generator  oper- 
ates at  a  fixed  frequency  region  and  its  FM 
output  is  mixed  with  that  of  a  non-swept  VFO; 
most  of  them  have  output  in  the  TV  and  FM 
bands  only,  but  many  come  down  as  low  as  10 
me. 

Sweep  widths  are  usually  continuously  ad- 
justable from  zero  to  10  mc.  For  ham  use, 
about  5  mc  is  the  maximum  sweep  usually 
needed.  More  often,  you'll  be  using  only  a  few 
kc  of  sweep. 

The  sweep  generator  can  be  used  only  with 
a  scope,  and  the  two  together  provide  you  a 
picture  of  the  passband  of  the  item  under  test. 
Sweep  generator  output  is  connected  to  the 
item,  and  the  rf  passing  through  the  item  is 
detected  by  an  rf  probe  and  displayed  on  the 
scope.  It's  the  fastest  method  know  for  ad- 
justing a  bandpass  circuit  to  exactly  the  de- 
sired characteristics. 

Price  of  a  typical  kit-form  sweep  generator  is 
about  $40.  It  won't  be  one  of  the  first  items  of 
test  equipment  you  need,  but  once  you  use  it 
you'll  find  yourself  wondering  how  you  ever 
managed  without  it  for  its  special  pin-poses. 

Tube  Testers 

Say  "test  equipment"  to  the  average  guy  in 
the  street  and  chances  are  the  first  thing  he'll 
think  of  is  a  tube  tester.  This  is  one  everybody 
knows.  Yet  it's  bringing  up  the  end  of  the  line 
here.  Why? 

The  answer  is  that  for  ham  use,  a  tube  tester 
is  probably  the  least-needed  item  of  test  equip- 
ment. In  the  first  place,  commercial  testers 
will  handle  only  receiving  tubes  and  a  few  of 
the  lowest  powered  transmitting  bottles. 
Secondly,  if  you  want  to  use  a  tester  yoxi  can 
find  one  at  almost  any  supermarket  or  drug- 
store. 

And  at  the  bottom  of  it  all  is  the  fact  that 
the  only  sure  test  for  a  tube  is  to  substitute  a 
new  one  and  see  what  happens.  In  ham  appli- 
cations this  is  more  true  than  ever,  since  we  so 
often  use  tubes  for  purposes  their  designers 
never  dreamed  of. 

Tube  testers  come  in  two  basic  types,  called 
"emission"  and  "transconductance"  testers. 
Most    of    the    drugstore    type    are    emission 


testers;  these  kind  check  all  tubes  as  diodes, 
and  tell  you  how  well  the  cathode  is  emitting 
electrons.  The  idea  is  that  as  a  tube  gets 
weaker  its  emission  drops. 

The  trans  conductance  tester,  on  the  other 
hand,  tells  you  how  much  control  over  the 
plate  current  the  control  grid  still  has.  Emission 
is  tested  by  implication  here,  but  the  control 
is  the  important  thing.  Since  this  is  a  closer  ap- 
proximation to  true  operating  conditions,  this 
is  generally  thought  to  be  a  better  test. 

Emission  testers  may  be  purchased  for 
around  $15  to  $30.  The  transconductance 
types  cost  several  times  as  much,  and  the  top 
model  of  transconductance  tester  will  set  you 
back  well  over  $1,000. 

The  Complete  Ham  Lab 

Way  back  at  the  beginning,  we  promised 
you  a  schedule  of  test  equipment  purchases 
(or  projects)  which  could  be  taken  on  in  easy 
stages  and  would  wind  up  as  a  complete  lab, 
Here  it  is, 

At  the  start,  there's  no  question.  Get  aVOM, 
Make  it  a  compact  one  so  you  can  carry  it 
around  easily,  but  don't  compromise  too  much 
with  quality.  You'll  want  it  to  be  at  least  20,- 
000  ohms  per  volt.  Expect  to  spend  about  $25 
here. 

Recommended  next  step  is  a  grid-dip  occil- 
lator,  most  easily  obtained  either  in  kit  form 
or  as  a  homebrew  project.  This  assumes  you 
already  have  a  receiver;  if  not,  get  one  before 
proceeding  farther. 

With  the  VOM,  GDO,  and  receiver,  you're 
in  position  to  go  for  a  goodly  while  with  no 
additional  expenditures.  But  you'll  probably 
want  to  expand  sooner  or  later,  and  the  recom- 
mended next  step  is  a  scope. 

The  scope  you  get  should  have  at  least  a 
3 -inch  screen  and  5 -inch  is  better.  Avoid  7- 
inch  units;  they  take  vip  too  much  room  for 
what  you  get.  DC  coupling  is  good,  but  wide 
bandpass  isn't  necessary. 

The  SWR  Meters,  frequency  standards,  and 
field  strength  meters  will  probably  have  been 
purchased  as  station  accessories  rather  than 
as  test  equipment.  If  not,  add  an  SWR  meter 
at  this  stage. 

You  may  notice  that  no  mention  has  been 
made  yet  of  the  VTVM;  the  scope  should  come 
before  the  VTVM,  as  it  will  do  almost  any- 
thing of  which  a  VTVM  is  capable.  The 
VTVM  can  be  added  at  any  subsequent  time. 

Next  major  item  should  be  an  audio  gener- 
ator, followed  later  by  an  rf  sweep  generator. 
You  can  add  a  tube  tester  as  the  last  item  if 
you  like,  but  it's  not  really  essential. 

If  you  want  to  be  really  exotic,  you  can  add 
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a  "Microvolter"  or  highly  calibrated  rf  signal 
generator  to  the  lineup;  this  is  a  lab  instrument 
and  costs  accordingly.  However,  it  will  allow  you 
to  say  "My  receiver  has  a  10  db  S/N  ratio  at 
0.5  microvolts  on  40  meters"  and  know  whereof 
you  speak.  If  you  don't  want  to  go  this  far,  you 
really  won't  need  an  rf  signal  generator  at  all; 
the  GDO  will  handle  that  job  too. 

For  the  VHF/UHF  addict,  a  noise  generator 
should  be  added  between  the  grid-dipper  and 
the  scope,  This  is  an  exceptionally  simple 
homebrew  project,  or  can  be  purchased  for 
less  than  $10. 

Once  you  have  all  this  equipment  assembled, 
you  should  be  able  to  handle  almost  any  prob- 
lem. The  only  question  will  be  whether  you 
know  how  to  use  it  properly— and  that's  a  sub- 
ject for  several  dozen  more  articles! 

.    .    .    JvOj  JvA 
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Proper  grounding  is  one  of  the  basic  require- 
ments for  any  communications  station,  and  yet, 
little  published  information  is  available  con- 
cerning their  design.  Since  antenna  performace 
is  standarized  with  reference  to  the  ground  as 
a  perfectly  conducting  plane,  the  ground  system 
must  approach  that  condition  if  the  perform- 
ance of  the  antenna  is  to  be  predictable,  de- 
pendable and  efficient.  Although  the  majority  of 
antenna  classics  note  that  an  "adequate" 
ground  system  is  essential,  further  definition  or 
description  is  left  to  the  reader's  imagination. 
This  lack  of  information  led  to  the  preparation 
of  this  article  to  be  used  by  the  amateur  as  a 
general  guide  to  the  proper  installation  of  good 
ground  systems.  It  should  be  pointed  out  that 
during  the  research  several  discrepancies  were 
found  between  various  technical  textbooks  and 
publications.  Therefore  the  data  contained 
herein  may  be  found  to  be  in  variance  with 
some  established  beliefs. 
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R     h  Ground  connection  resistance  to  be  determined 

Ground    system    resistance    measurement 


Since  the  effectiveness  of  a  ground  system 
depends  upon  the  resistivity  of  the  earth,  the 
resistivity  encountered  at  a  particular  location 
will  be  a  guide  to  just  how  extensive  a  ground 
system  will  be  required  for  reliable  high  fre- 
quency communications,  The  ground  resistivity 
in  meter-ohms  may  be  simply  measured  by 
driving  two  ground  rods  five  feet  into  the  earth, 
five  feet  apart.  The  resistance  measured  be- 
tween the  rods,  in  ohms,  approximates  the 
earth  resistivity  in  meter-ohms,  for  the  area  in 
question.  This  earth  resistivity  is  a  measure  of 
volume  soil  resistivity  and  should  not  be  con- 
fused with  the  resistance  of  a  grounding  con- 
nection or  system. 

If  the  earth  resistivity  is  found  to  be  on  the 
order  of  100  meter-ohms  or  less,  a  fairly  effi- 
cient  grounding  system  may  be  had  by  the 
simple  expedient  of  driving  an  eight  foot 
ground  stake.  On  the  other  hand,  the  resistivity 
is  usually  found  to  be  somewhat  in  excess  of 
100  meters-ohms,  and  a  more  extensive  ground 
system  is  in  order. 

The  ground  resistance  of  a  particular 
grounding  system,  whether  it  be  a  ground  rod 
or  a  group  of  ground  rods  and  radials,  may  be 
measured  by  the  method  outlined  in  Fig.  1. 
Here  the  ground  system  being  measured  is 
designated  "A"  and  two  ground  stakes  are  driv- 
en into  the  earth  at  points  "B"  and  "C",  forming 
an  equilateral  triangle,  fifty  feet  on  a  side. 
Using  an  ohmmeter  or  bridge,  the  resistance  of 
each  of  the  sides  is  measured.  Several  precau- 
tions should  be  taken  when  making  the  resis- 
tance measurements  to  insure  that  accurate 
measurements  are  obtained.  First,  when  zeroing 
the  ohmmeter,  use  the  probes  that  will  be  used 
in  the  actual  measurement.   Since  these  wire 
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leads  will  be  in  excess  of  twenty-five  feet,  care 
must  be  taken  during  the  zeroing  process  to 
preclude  significant  errors  during  measurement. 
Secondly,  when  measuring  each  side  of  the 
triangle,  take  several  readings,  reverse  the  leads 
and  take  several  more.  Reversing  the  leads  and 
averaging  the  readings  will  tend  to  neutralize 
errors  due  to  stray  earth  currents  which  may 
be  in  the  area  under  measurement. 

After  obtaining  the  necessary  measurements, 
the  ground  resistance  of  the  ground  system 
may  be  determined  by  using  the  following 
formula : 


GENERALIZE  YOURSELF! 

LEARN   RADIO   CODE 


Where: 


Rx  —  Rab  +  Rac  —  Ron 

2 

Rx  —  Ground    resistance   in 

RAB  =  Resistance  measured 

tween    A  ana    B 

RAC  =  Resistance  measured 

tween     A  and     C 

Rur  =  Resistance  measured 

tween  "B*  and   KCT 
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In  the  event  the  ground  system  under  meas- 
urement consists  of  a  single  ground  rod,  the 
spacing  of  the  temporary  rods  can  be  reduced 
to  ten  feet  for  convenience,  if  the  same  config- 
uration is  maintained. 

When  the  ground  resistance  is  found  to  be 
too  high,  it  may  be  reduced  by  using  additional 
ground  rods  or  ground  wires,  longer  ground 
stakes,  chemical  treatment  of  the  soil,  or  a 
combination  of  these  methods.  Each  method 
has  its  particular  usefulness  and  local  factors 
will  govern  the  selection. 

Additional  ground  stakes  are  one  of  the  best 
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methods  for  reducing  the  resistance  of  grounds. 
For  example,  the  ground  resistance  of  a  single 
ground  rod  may  be  reduced  by  40%  by  using 
two  properly  spaced,  parallel  connected  ground 
stakes.  A  60S!  reduction  may  be  realized  by  the 
use  of  three  properly  spaced,  parallel  connected 
rods.  As  the  number  of  rods  is  increased  be- 
yond four,  the  percentage  gain  will  fall  off 
progressively  and  economic  factors  will  rule  out 
an  excessive  number  of  multiple  rods  (see  Fig. 
2).  A  spacing  of  five  feet  minimum  between 
ground  rods  is  much  more  effective  than  closer 
spacing,  and  may  be  considered  optimum 
under  most  conditions  where  wider  spacing  is 
impractical  (see  Fig,  3). 

Copper  clad  steel  rods  have  properties  which 
make  them  particularly  well  suited  as  driven 
ground  electrodes.  They  are  protected  from 
rusting  by  a  thick  exterior  of  copper  molten- 
welded  to  a  high  strength  steel  core  which  pro- 
vides rigidity  for  driving.  Rods  less  than  six  feet 
long  and  less  than  %  inches  in  diameter  are 
usually  poor  economy  because  they  drive  poor- 
ly and  seldom  reach  to  depths  that  provide  low 
resistance  grounds  (see  Fig,  4).  Eight  and  ten 
foot  rods  can  show  ground  resistance  reduc- 
tions of  22%  to  35%  over  six  foot  rods  in  uni- 
form soil.  Even  greater  reductions  may  be  re- 
alized over  the  shorter  rods  in  cases  where  the 
longer  rods  penetrate  a  water  table  or  other 
more  conductive  strata. 

From  a  practical  standpoint,  however,  the 
rod  lengths  are  often  limited  by  other  factors 
such  as  handling  or  driving  and  the  maximum 
depth  to  wind i  a  rod  can  be  driven  due  to 
rock  strata  or  other  obstructions.  For  this  rea- 
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son,  the  %  inch  diameter,  eight  foot  copper 
clad  steel  rod  is  usually  considered  as  the  stand- 
ard, with  longer  rods  being  used  for  special  ap- 
plications. Increasing  the  rod  diameter  above  % 
inch  does  not  materially  reduce  the  ground  re- 
sistance  and  considerably  increases  the  rod  cost 
due  to  the  added  weight  of  necessary  metal. 

No  vertical  antenna  can  perform  efficiently 
without  an  adequate  ground  system,  since  the 
conducting  ground  serves  as  a  part  of  the  an- 
tenna  system*  A  line  of  electric  force  extends 
from  the  top  of  the  antenna  through  sur- 
rounding space  to  earth.  Upon  entering  a  per- 
fectly conducting  earth  it  becomes  a  conduc- 
tion current  which  returns  to  the  base  of  the 
antenna  and  becomes  a  portion  of  the  antenna 
current.  Although  other  types  of  antennas  are 
not  as  dependent  upon  a  ground  system  as  the 
vertical,  a  good  ground  system  will  increase  the 
efficiency  of  nearly  any  antenna  system. 

The  configuration  of  the  ground  wires  of  a 
buried  or  surface  ground  is  dictated  by  the  nat- 
ural path  for  return  ground  currents.  There- 
fore, they  will  lie  radially  about  the  base  of  the 
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antenna  or  supporting  tower.  At  the  tower  base 
they  should  connect  to  a  heavy  girdle  of  cable 
or  flat  bus  which  is  connected  to  the  tower  base 
elements  in  the  case  of  a  grounded  tower,  or  to 
the  insulator  base  in  the  case  of  an  insulated 
antenna,  Electronic  components  of  the  antenna 
tuning  unit  which  are  at  ground  potential  should 
also  be  bonded  to  this  bus.  If  the  radials  are 
0.4  to  0.5  wavelengths  long  at  the  lower  op- 
erating frequency,  there  will  be  a  resultant 
zero  current  at  the  ends  of  the  radials,  and 
there  is  no  need  for  terminating  the  radials  in 
ground  rods.  If  the  radials  cannot  be  made  suf- 
ficiently long  due  to  property  boundaries  or 
other  restrictions,  ground  rods  at  the  periphery 
should  be  used*  Contrary  to  popular  belief, 
circular  bonds  along  the  length  of  the  radials 
are  undesirable  because  they  cause  indirect 
return  paths  and  eddy  current  losses  in  the 
closed  loop  circuits  of  the  mesh  formed  by  such 
bonds  (see  Fig.  5). 

The  theoretical  perfect  ground  is  approached 
when  120  radials  (one  every  3°)  is  employed, 
each  radial  being  0.5  wavelength  long  at  the 
lowest  operating  frequency.  For  practical  pur- 
poses, half  the  number  of  radials  (one  every 
6°)  will  be  95%  as  effective  as  120  at  a  50$ 
saving  in  copper  and  labor.  Thirty  (one  every 
12°)  will  be  about  90%  effective  as  120  and  is 
a  good  compromise.  Normally,  less  than  30 
radials  should  not  be  considered  in  a  perma- 
nent installation  (see  Fig.  6  and  7).  The  in- 
herent configuration  of  the  radials  allows  the 
amateur  to  initially  install  the  number  of  radials 
commensurate  with  the  family  budget,  and 
then  to  add  more  at  a  later  time  when  funds 
become  available. 

Conductor  size  is  not  too  important  except 
from  the  mechanical  viewpoint.  For  a  perma- 
nent installation,  wire  smaller  than  #12  AWG 
is  not  practical  due  to  corrosion  loss.  The  wire 
depth  is  not  at   all  critical   and   three  to   six 
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Improves  performance. 
Installs  in  minutes  —  uses  existing  coiL 
Fits  all  6-12  volt  negative  ground  autos* 
Fully  guaranteed  for  2  years. 

Reduces     ignition     interference     caused     by     arcing 
points* 


See    Your    Local    Distributor 
or  Order  Direct  from  Factory 


MODEL  A~4 
19.95   NET 


Write  for  Complete  Catalog!  on 
Fillers — Co  nverters — B  ooster 


GAV I M 


INSTRUMENTS,  INC. 


DEPOT  SQUARE  & 
DIVISION  STREET 
SOMERVTLLE,  N.J. 

TEL:  722-6311 
AREA  CODE  201 


FAMOUS  G4ZU  MINIBEAMS 
NOW   POPULARLY  PRICED 

The  World  Famous  Minibeam  10-15-20  meters  through 
mass  purchases  now  available  at  the  low,  low 
price $49,95 

CB-10  Dual  driven  two  element  beam  with  7.8  db 
gain  on  10  meters  or  GB  Bands.  Weight  5  pounds 
—powerful— only  $24,95 

Hottest  Parks  Converters  that  will  not  overload  and 

need  no  preselector. 
Model  50-1  fully  powered— no  extras  ..,,.,    $34*50 

Model  144*1  fully  powered  3  db  noise  $54.95 

Write  for  details 

GAIN,  INC.,  Oept.  73-2  •  1209  West  74th,  Chicago  36,  111. 


Telewriter 
Frequency 

on  ii 

^^^mlfflHBB  pffiBS  m  fa   W       *199  'duat  e^e  indicator) 

Converter  «^mmmsmmmm^Bgg^:j  :  fBf       "^xW^mw  *279  <CR  tube  indicator) 

$14,50  cabinet 

Audio  input.  Scope  or  dual  eye  indicator.  Plug-in  inductors  for  wide  or  narrow  shift.  Axis  restorer  &  Limiter 
can  be  switched  in  or  out  of  circuit,  to  suit  conditions  of  fading  or  interference.  Copies  on  Mark  only  or 
Space  only  automatically  Mark  hold  circuit.  Loop  &  Bias  supply  for  optional  polar  relay  for  keying  trans- 
mitten  Keying  tube  keys  magnet.  Terminals  on  chassis  for  external  keying  relay  &  scope  indicator. 

ALLTRONICS-HOWARD   CO.,  Box    19,  Boston    1,  Mass. 
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H  -  15 
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Fig.   6 

inches  is  a  good  compromise  between  ease  in 
laying  and  mechanical  protection.  Laying  the 
wire  on  the  surface  without  cover  should  be 
avoided  except  as  a  temporary  measure. 

Treating  the  soil  around  ground  rods  is  a 
reliable  and  effective  method  of  reducing 
ground  resistance,  particularly  in  the  case  of 
very  high  resistance  grounds.  It  is  possible  for 
soil  treatment  to  reduce  a  1000  ohm  ground  by 
as  much  as  90%  ( see  Fig,  8 } .  However,  a  simi- 
lar treatment  of  a  30  ohm  ground  would  only 
decrease  its  resistance  by  approximately  50%. 
This  method  is  particularly  advantageous  when 
rock  strata  prevents  deep  driving  of  ground 
rods.  Copper  sulphate,  magnesium  sulphate 
or  common  rock  salt  are  common  chemicals 
used  for  soil  treatment.  The  chemicals  should 
be  placed  in  a  circular  trench  about  the 
driven  rod  (see  Fig.  9),  or  in  an  adjacent 
porous  container  (see  Fig.  10),  but  not  in  di- 
rect contact  with  the  ground  rod.  The  addition 
of  water  tends  to  disperse  the  chemicals  down- 
ward by  leaching  action,  improving  the  result. 
Normally  a  protective  earth  cover  is  provided 
the  circular  trench. 

Many  ham  shacks  are  located  on  elevated 
hills  or  mountains  where  they  provide  the 
highest  elevation  in  the  vicinity.  These  sites  are 
usually  dry  and  rocky  and  the  soil  resistivity  is 
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Fig.    7 

consequently  high.  Often  the  rocky  ground  pre- 
cludes the  driving  of  ground  rods  in  the  im- 
mediate vicinity  of  the  station.  For  such  in- 
stallations the  grounding  system  should  take 
the  form  of  buried  radial  wires  or  even  surface 
conductors  if  the  rocky  surface  precludes 
burial.  However,  some  burial  is  usually  possible 
and  should  be  employed  if  at  all  possible.  The 
radial  wires  should  be  connected  to  a  girdle  of 
heavy  cable  at  the  pole  or  tower  and  building 
site.  By  extending  multiple  radials  downhill 
fifty  to  seventy-five  feet,  natural  catch  basins 
of  soil  can  usually  be  located  where  the  ground 
rod  terminations  of  the  radial  wires  may  be 
driven.  This  soil  should  be  thoroughly  treated 
with  chemicals  to  improve  its  conductivity  and 
catchment  basins  of  earth  prepared  to  trap 
surface  water  over  the  ground  rods.  Since  these 
elevated  locations  are  especially  vulnerable  to 
lightning,  sheet  metal  buildings,  coaxial  lines 
and  antenna  support  hardware  should  be 
grounded  as  well  as  the  radio  equipment  (see 
Fig.  11). 

With  the  installation  of  a  good  ground  sys- 
tem, certain  procedures  should  be  followed 
when  grounding  the  pieces  of  station  equip- 
ment. Grounds  for  transmitters  should  be  as 
short  as  possible  and  lead  directly  to  an  earth 
connection.  This  can  best  be  accomplished  by 


TABLE  I 


Type   of    Equipment 


Antenna   tuning  units,  outdoor 
Transmitting   stations,   high   frequency 
Receiving  stations,  high  frequency 
Transmitting   stations,   VHF   and   UHF 
Receiving  stations,  VHF  and   UHF 
Microwave  station 
RTTY  equipment 
Telephone  pole  supports 
Antenna  towers    (lighting    protection) 


els   Of  Ground 

Resistance 

Acceptable 

Type  of 

Resistance 

Ground   System 

(Ohms) 

5 

Ground  radials  and  driven 

rods 

10 

Ground  radials  and  driven 

rods 

10 

Ground  radials  and  driven 

rods 

25 

Ground    radials   or   driven 

rods 

10 

Ground  radials  and  driven 

rods 

30 

Ground    radials    or    driven 

rods 

30 

Driven   rods 

10 

Driven    rods 

10 

Driven    rods 
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TRANSCEIVER 
HIT  PARADE! 


These  ore  the 
leaders.  There  is 
one  here  to  fit 
your  needs  and 
also  your  pock- 
et book* 


COLLINS 


KWW-2 


$IIM 


516- F 2  ae   supply 
$115 

35I-D2   mnt| 
rack  $120 

MP-1   de  supply 
$198 


DRAKE 


TR-3 


$550 


AC-3  ae  supply 
$79.95 

DOS  dc  supply 
$129,95 

Speaker    $19.95 


.-.-■i'-.-.\^-.'-: 
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HALLI- 
C RAFTERS 

SR-150        $650 
P-150    ac 
supply  $99.50 

P-150   dc 
supply 

$r 09.50 

MR- 150    mnfg 
rack      $39.95 


NATIONAL 

NCX-3        $369 

NCX-A   ac 
supply     $110 

NCX-D   dc 

supply 

$119.50 


SBE 

SB-33     $389.50 

ac  supply  buMt 

In 
dc  supply 

$59.50 

mntg    rack 

$12.50 


SWAN 

SW-240       $320 

sw-nr 

ac  supply 

$95 

SW-12 

lie  supply 

$115 


Write  today  lor  our  special  "Transceiver  Packet"  contain- 
ing full  data  on  these  leading  brands,  our  new  equipment 
catalog  #163,  and  our  latest  used  gear  bulletin,  revised 
monthly, 


"Yes,  it  is  true  and  our  regular  customers  know  it.  We 
are  America's  most  reliable  amateur  dealer.  Not  the 
biggest  but  certainly  the  best.  Our  listings  of  top  quality- 
fully  reconditioned  and  fully  guaranteed  used  gear  are 
second  to  none — except  for  the  price-  Look  them  over 
for  these  are  alf  true  Burghardt  Values. 

Stan  Burghardt  W0BJV" 


ASTATIC    I0-D    mike    Sl   stand 

B&W    380B    T-R    switch 

B&W  TCP- 120  transistor  supply  500  volt    120  watt,    I2v  in 

BUD    FCC-90    IGOkc   calibrator 

BUD    LF-60J    low    pass    filter 

BUD    R 8- 1 248   relay  rack  table  top 

CENTRAL    ELECTRONICS    *;B"    sUcer 

CENTRAL    ELECTRONICS    MM-I    monitor    scope 

CENTRAL    ELECTRONICS    600- L    linear    amp.,    rk    mnt 

CLEGG    99er   6mtr  tranceiver 

COLLINS    75A4    receiver    &    speaker 

COLLINS     KWM-2    tranceiver     (demonstrator) 

DRAKE    584A    phone    patch 

ELECTROVOICE     727S    mike 

ELMAC    AF-67    transmitter 

EL  MAC     PMft-6    receiver 

ELMAC    M-1050   6/12   volt   supply 

ELMAC    M-1070    6/12/110    volt    AC    supply 

GLOBE    LA~I    linear   amplifier 

GLOBE    VOX-10/GT-tO    voice    control    unit 

GLOBE    Chief   90A    CW    transmitter 

GLOBE    DSB-tGO    double    sideband    transmitter 

GLOBE    755    VFO 

GONSET   G-666  receiver  &   12  volt  supply 

GONSET    G-66B    receiver   &   3    way   supply 

G ONSET    G-76    AM/CW    tranceiver   &    3350    DC    supply 

GONSET     GSB-IOI     linear    amplifier 

HALLICRAFTERS     HA-S    splatter     guard 

HALLICRAFTERS    HT-37   AM,    CW   &    SSB   transmitter 

HALLICRAFTERS    HT-37   AM,    CW    &   SSB   transmitter 

(demonstrator) 
HALLICRAFTERS    HT-40    transmitter 
HALLICRAFTERS    HT-4I    linear    amplifier    tdemon.) 
HALLICRAFTERS     R-42    bass    reflex    speaker 
HALLICRAFTERS    5- 119    receiver     Lnew) 

S-II9K    receiver    kit    (new) 

SR-150  Tranceiver  &  P-150  AC  Sup. 

SR-150  Tranceiver,   P*I50  AC, 

es   and    mount 

SX-25    Receiver   and    speaker 


HALLICRAFTERS 
HALLICRAFTERS 
HALLICRAFTERS 
P-150  DC  suppii 
HALLICRAFTERS 
HALLICRAFTERS 
HALLICRAFTERS 
HALLICRAFTERS 
HALLICRAFTERS 


receiver     (demonstrator) 
receiver    kit    (new) 
receiver    with    clock 

clock    (demon.) 
HU-I29X 


modulator 


SX-96    receiver 
SX-100    receiver 
SX* 1 1  I 
S-I40K 
HAMMARLUND     HQ-I7G    C 
HAMMARLUND    HQ-I80C    receiver   with 
HAMMARLUND     matching     speaker    for 
HAMMARLUND    S-'QCI    speaker 
HEATH    AM  ^2    SWR    bridge 
HEATH    MR-t   receivar.    MT-l  transmitter  Sl  MP- 1 

DC    supply 
HEATH     DX40    transmitter 
JOHNSON     Adventurer    transmitter    &    screen 
JOHNSON    Challenger    transmitter 
JOHNSON    Pacemaker    SSB,    AM,    &    CW    transmitter 
JOHNSON    Valiant    AM    &    CW    transmitter 
JOHNSON    Viking    I    transmitter 
JOHNSON     Vikinp    500    transmitter 
JOHNSON     250-23-3     Match-box    with     SWR     bridge 
K0SS    SPA-202    Stereo    Phone     (new)     Reg.    $29.95 
MORROW    MBR-5    &    MB-560    Mobile    Twins 
NATIONAL    converter    cabinet    with    6&2mtr    converters 
NATIONAL   HRO-50T  receiver  AA.  AC,   B.   C,  D  cons, 

spkr   &   calib 
NATIONAL    NC-88   receiver 
NATIONAL    NC-IS3D    receiver 
NATIONAL    NC-400    receiver 
NATIONAL    NCX-3    Tranceiver 
NATIONAL    SW-54    receiver 
NATIONAL    NTS-3    speaker    Cr*ew) 
NATIONAL    speaker    for     NC-98 

OSBORNE     DuoCotn     I00S    CB    tranceiver    with    case 
PALCO    Bantam    65A    Mobile    transmitter    &    modulator 
P&H    LA400C    linear   amplifier 
RME    4350    receiver 
SHU  RE    777    Slim    X    mike    &    stand 
SWAN    SW-120   20mtr    tranceiver 
SWAN    SW-J75    75mtr    tranceiver 
SWAN/TOPAZ    12    volt    supply 

SWAN    SW-240    Triband    tranceiver     (demonst rater) 
VEE  DX    f6  element  2mtr  colinear  antenna  (new — 

assembled    reg    $19.17) 
VEE  DX   16  element  2mtr  colinear  antenna  (new — 

unassembled    rco    $'3.20 
WRL    GLOBE    KING    5Q0A   transmitter 
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119.00 
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9,00 
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99.00 

39.00 
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69.00 

[49,00 

199.00 

79.00 

395.00 

69.00 

72. On 

89.00 

49.00 

149.00 

69.00 

159.00 

295.00 

299.00 

19.00 

9.95 

5.00 

45.00 

49.00 

149.00 

109.00 

10.00 

149.09 

179.00 

49.00 

279.00 

14.00 
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199,00 


AMERICA'S  MOST  RELIABLE   DEALER 


BOX  37A,  WATERTOWN,  SOUTH   DAKOTA 


PHONE 

Area  Code  605 
886-5749 
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Effect  of  chemical    treatment  on  soil    resis- 
tance. 


ioll  Treating  Chemical 

Place  in  Circular  Trench 

and  Covered  vith  Berth 


Approx.   1  foot 


Approximately  IB  IjicMb 


tK 


Copp*n«ld  Growi4  Rod 

Trench  method  soil  treatment. 

Copperweli  Grourei  Rod 

Reaorsble  Cover  with  Holed 


Approx  U  inches 


Soil  Treating  Chemical 


Container  method  soil   treatment. 


Unt*r 


Plan  view 


*ole  sr  tflwr 


Cooper  aifdl* 


Soil  packs 1 
A-drl  Chtrnicklii 


nr 


Elevation 
Grounding  and  lightning  protection  of  a  hill- 
top site. 


placing  the  ham  shack  on  the  ground  floor, 
but  in  the  case  of  cliff  dwellers,  is  usually  im- 
possible. The  use  of  wide,  flat  bussrs  such  as 
flashing  copper)  for  ground  leads  provides  a 
much  lower  radio  frequency  resistance  than 
stranded  cables  or  round  conductors  of  the 
same  cross  section,  and  their  use  is  recom- 
mended whenever  possible.  Transmitters  with 
improper  grounds  or  elevated  above  ground 
usually  have  cabinets  that  are  hot  with  radio 
frequency  energy  with  consequent^]  tuning  dif- 
ficulties and  resultant  TVI  complaints.  Some- 
times improper  ground  of  high  power  transmit* 
ters  will  allow  radio  frequency  hot  spots  (volt- 
age anti-nodes)  to  develop  on  ac  house  wiring, 
causing  eventual  insulation  breakdown. 

The  ground  conductors  for  radio  receiving 
equipment  should  be  carried  to  a  low  resistance 
ground  without  contact  with  grounds  that  serve 
alternating  current  power  systems,  Eventual 
connection,  either  planed  or  accidental,  is  in- 
evitable, but  this  should  not  occur  before  the 
receiver  ground  is  firmly  connected  to  earth. 
For  this  purpose,  the  grid  provided  by  a  copper 
piped  sprinkler  system  under  an  extensive  lawn 
is  an  excellent  receiving  ground  system,  Thus, 
the  use  of  a  "noisy**  ground,  which  would 
increase  the  noise  threshold  of  the  receiver,  is 
avoided . 

Special  care  must  be  taken  when  grounding 
the  shields  of  audio  and  microphone  circuits 
where  any  considerable  length  is  involved.  The 
ground  should  be  applied  to  one  end  only, 
usually  the  equipment  end,  and  the  micro- 
phone, pickup  or  speaker  end  is  allowed  to 
float  above  ground.  This  procedure  avoids  in- 
ductive loops  which  would  result  if  another 
ground,  either  planned  or  accidental,  were 
added  to  the  line.  In  low  level  lines  a  small 
amount  of  inductive  pickup  usually  results  in 
excessive  hum  and  undesirable  noise  in  the 
amplified  output. 

Although  the  ground  system  of  an  amateur 
station  is  usually  approached  form  the  stand- 
point of  improved  communications,  a  good 
ground  system  is  very  necessary  for  proper 
lightning  protection.  Metallic  radio  towers  are 
a  natural  target  for  lightning  and  groimdum 
which  will  harmlessly  dissipate  the  energy  is 
essential.  II  the  tower  is  used  as  a  support  for 
a  rotary  beam,  it  may  be  directly  bonded  to 
ground  rods  through  a  heavy  bonding  cable 
securely  lugged  and  bolted  to  the  tower  (see 
Fig.  12),  If  the  tower  is  insulated  from  ground 
as  with  some  vertical  radiators,  the  ground  sys- 
tem is  connected  to  the  lower  member  of  the 
antenna  insulator  which  will  arc  over  for 
lightning  protection,  but  will  not  beak  down 
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Mobile  Station  Home  Station 

Swan  SW-240  Transceiver 

New  External  VFO 

Order  both  with  confidence  from  Henry,  get 
best   terms   and    trades    and    our    Famous 


$320 
$115 


11240   West   Olympic   Blvd. 
Los    Angeles    64 

Ph.   (213)   BR   2-0861.GR   7-6701 


Butler    1,    Missouri 

ORchard  9-3127 


93  \  N.  Euclid  Ave#, 

.  Anaheim,  Calif. 
PR   2-9200    [ 


Personal 
Service! 

see   page   29 

for    additional    dope 

on    this    rig* 


under  normally   applied   radio  frequency  en- 
ergy- 

Telephone  poles  being  used  to  support  open 
wire  line  or  antenna  cable  may  be  protected 
from  shattering  by  severe  lightning  by  running 
a  #8  AWG  copper  or  aluminum  wire  from  the 
top  of  the  pole  to  the  ground,  A  continuous 
ground  wire  from  the  top  of  the  pole  is  also 
used  on  antenna  poles  which  carry  coaxial  leads 
or  require  a  ground  for  antenna  coupling  units 
or  terminating  resistor  boxes  in  the  case  of  a 
rhombic  antenna  system.  Where  an  equipment 
ground  is  not  required  and  only  lighting  pro- 
tection is  necessary,  the  wire  running  the 
length  of  the  pole  should  be  divided   into   a 


9 

i 


Self  Sttp-portlnr  Tower 


Burled  Cofjgtti 
Boa 


series  of  short  lengths  not  over  a  quarter  wave- 
length long.  Lengths  of  ten  feet  are  suitable  up 
to  20  mc,  and  lengths  of  seven  feet  to  30  mc. 
Each  length  is  terminated  in  a  rounded  loop 
stapled  to  the  pole,  but  drawn  away  at  an  angle 
of  about  45°.  The  adjacent  wire  should  be 
spaced  to  form  a  gap  of  %  inch  between  loops. 
The  top  of  each  pole  should  be  equipped  with 
an  eight  foot  copperweld  ground  rod  clamped 
in  upright,  position  to  extend  six  feet  above  the 
top  of  the  pole  and  securely  attached  to  the 
ground  wire.  The  ground  wire  should  be  ter- 
minated at  the  butt  of  the  pole  by  forming  a 
spiral  of  several  turns  stapled  in  place.  Addi- 
tionally, an  eight  foot  ground  rod  is  driven  into 

(Turn   to   page   62) 


Bare  Copper   Bus 


Ground  Rods 


Ground   Rod 


Capper  Bos  Bonded 
to  Tower  Leg 


Fig.    12a 


Gtr/ed 

Fig.    12b 

Lightning    protection   of   towers. 

NOTE : 

Ground  cables  connect  to  base  of  tower.  In 
the  case  of  insulated  radiators,  ground  cables 
connect  to  lower  member  of  insulator. 
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AMATEUR   ELECTRONIC    SUPPLY 
RECONDITIONED     EQUIPMENT 


SuUetin 


SPECIAL    SALE -FANTASTIC    SAVINGS  -  ACT  NO 


Terry,  W9DIA 


NOBODY 
BUT  TERRY 
OFFERS  SUCH 
LIBERAL  POLICIES 


•  TWO-WEEK  FREE  HOME  TRIAL— CUSTOMER  LOSES 
ONLY  SHIPPING  CHARGES 

•  30-DAY  HOME  OPERATING  GUARANTEE 

•  WITHIN  SIX  MONTHS,  FULL  TRADE-IN  CAN  BE 
GOTTEN  ON  ANY  HIGHER  PRICED  NEW  EQUIP- 
MENT 

•  AFTER  10%  DOWN,  THE  BALANCE  MAY  BE  FI- 
NANCED UP  TO  36  MONTHS 

•  SERVICEMEN  18,  19,  AND  20  YEARS  OF  AGE  MAY 
NOW  USE  OUR  PAYMENT  PLAN  BY  MAKING  A 
20%   CASH  DOWN  PAYMENT 

•  NOW  YOUR  CREDIT  MAY  BE  CHECKED  IN  JUST 
24  HOURS 


The  above  policies  refer  to  Reconditioned  Equipment  purchases  cn!y. 


AMECO 

AC-1    Xmtr 

ATR 

C    HOv    DC    10    AC 

B  &  W 

370    Ree    Ad 
S50    Matchmaker 
MOO    Xmtr 
510OB    Xmtr 

CENTRAL    ELECTRONICS 

Model    A    Sheer 

AC-1    Adaptor 

IDA   Exciler 

20A    Exciter 

RCM58   VFO 

BC-458  yfo/io  m. 

OT-|     Ami -trip 
loOV  Xmtr 
200V    Xmtr 
(iOOL    Linear 
M~M-1    Analyzer 
MM-S    Analyzer 
RM-SO    Adaptor 
KM  -455    Adaptor 
DCI    Q-mult 

COLLINS 

I>L-1    Dummy    load 
KWM-1     if) -500  J 
KWM-I     (500-1  noil) 
KWM-I    (1000) 
KWM-1    Console 
MFM   DC   surlily 
KW'M-2 

K  WM  -2/Watrrs    377  -M  2 
75  A- 1     Sec 
7  <A  SI     Rec 
Rec 

Rec  <o-iqoo) 

75S-2/blanker 
I3A«-1    Blanker 
3MB- 1     T*X    adaptur 
312R-4    Console 
312R-5    Con$ol« 
351D-1    Mount 
351 D -2   Mount 
353C-31    Filter 
F-455-J60   Mwh    Ft  It 
5IGE-1  DC  supply 
516F-1    AC   supply 

DRAKE 
1A    Rec 

2A   Rec 
2AQ    Combo 
2B    Rec 

QX'er    Q-mull 

EDDYSTONE 

680X  Rec 
E1CO 

720  Xmtr 

722  YFO 

723  Xmtr 
730    Mod 
232    VTVM 

721  VTOI 
324    Bit    Gen 


7GA-4 
758-1 


$19 
$9 

§29 

29 

139 

169 

*1« 
8 

55 
125 

24 

an 
9 


625 

225 
39 

9 
9 

14 

325 

341» 
69 
134 
795 
825 
169 
225 
269 

325 

40 

149 
275 

SO 

■_■ 

125 

"■ 


$129 

17ft 
24 

9 

$249 

$41) 

39 

34 

24 
24 
24 


ELDIC0 

-  -II   I Dii F  Xmtr 
ssR  1000F  Linear 

ELINCO 
SSH-7"   Xinir 

ELMAC 
I'Mtt-6    Rec 
I'RM  OA    Rec 

nni-i   Rec 

»PMB-8   Rec 
l*WR-ii    OC   supply 
rs  11-12   nc  supply 
A- 54    Xmtr 
A -51 J I    Xmtr 

\T-fl7   Xmir 

AT  08    Xnur 
M-II170    AC/DC    SUP 
J^su-i.12   DC   sup 
I'SA-5uO    AC    sup 

GELOSO 
G-20S    Ree 

GLOBE 

i   Xnur 
A    Xmir 

«B    Xmtr 
•030    Xnur 
*680A    Xmtr 
chief    90 A 

ChieT    I*cluxe 
D8H-100    Xmtr 
Sll   7".  A 
n(i*'MVA    Xmtr 
Kinu     500 
King    600A 

V  KO 
755 A    VI'M) 
SS-3     (j-tmill 

VOX-10 

I   vt    1    Mud 
PSA-63A    AC   sup 

GONSET 

<;-43    Bec/Callb 
•G-03    Rec 
O-GO    Rec 
U-Ktill    Rec 
Tliin    I'uk 
3-my   supply 
*U-7*j    Xcvr 

76  DC    sup 

77  Xmtr 
GSB-IOO  Xmtr 

irS|l*10L    Linear 

<iSR-2lil    LineaT 

Tri-band 

Super    U 

tftipcr  12 

FM    CODY     (30-40    me) 

{12v    It    phiss) 
Cumiiiuiuler    Xmtr 
Commander   II 
Commander   VFO 

Kujiereeiver 
<;it-211     llee 
GR-212 


Conv 

Conv 
Conv 

(30-40 


$349 

249 


$140 

$44 
49 
69 

ioe 

0 

9 

89 

44 
50 
110 
39 
10 
24 


$1411 

M 
30 
44 

49 
34 
39 

49 
79 
69 

275 

:;■!. 

39 
9 
9 

20 

19 


$?* 

129 

H9 

79 

19 

19 

199 

59 

llfl 

225 

175 

22S 

19 

34 

89 

1!" 
2H 
30 


HALLICRAFTERS 
CRX-.    fae    (151-174) 
511  JOA 

S-20R  Rec 
SX-24  Rec 
SX-25    Bee 

S-38A  Hee 
S-3BB   Rec 

S-3SC    Rec 

S-38B  Rec 

S-40    Her 

S-40A    Hot 

S-40B    11.  - 

S-41W    Ree 

SX-42    Bee 

SX-43    Itee 

S-52    Bee 

S-53   He. 

S-53A  Rec 

SX-62A    Rec 

SX  71    Rec 

SX-73    Rec 

HT-20    Xmir 

HT-30    Xmtr 

HT-32     Xjutr 

HT-32A  Xnur 

HT-32B     Xmtr 

HT-33    Linear 

HT-33A    Linear 

HT-37    Xmir 

HT-40    Xmir 

HT-41     iLtit-ar 

SR-150    Xevr 

PS-150   DC   sup 

PS- 150    AC   Blip 

FPM-200    Xi-vi 

S»76    Rrt 

8-81    Ree    {152-173    me) 

S-82   Ree    (HG-50   mc) 

sx-oa  Bee 

SX-99   Rec 

SX-100     Iter 
SX-101     llec 
SX-llll    Mk  111   Rec 
SX-101   Mk    IIA   Rec 
3X-101A    Rec 
S-106     Re. 
S-107   Etc 
SX-no  Ree 
SX-Ill    Rec 
SX-I17     10-e 
S-118    Rec 
S-1H'     Her 
S-120    Rec 
SX-140    Ree 
HA -10   Tuner 
R-46    Spkr 
R-4UR    Siikr 
R-48   8pkr 
SX-25-28    Spkr 

HAMMARLUNO 
HQ-10O    IU« 
liq-litllC     Ree 
HQ-llCi    Rec 
*HQ-110C    Rec 
•HQ-UOA    Rec 
HQ-20    Rec 


$84 
39 
4*J 
7i4 

20 
34 
44 

59 
24 

1211 

49 

il 

275 
!Ht 

10 
09 
17:» 
339 
339 
47 
209 
375 
327. 
59 
2T 

4n:> 

711 

7r, 
]4sir> 

7:. 

39 

11!^ 

hi 
it:. 
it;:> 
1> 
109 
2H> 
29 
69 

Hi* 

159 
275 

♦;■* 

10 
9 
9 

12 
!) 


$99 
109 
ll!« 
129 
169 
09 


Hl^l2iiX     Hee 
HQ-129X    Sphr 
HQ   14nX     Rec 
HU-I45    Kec 
HQ-I45C     Rec 
1IU-14'. 
HUl-150    Rei 
HU-I60    E 
M1U-170   Rec 
•HQ-170A     Kce 
IUJ-180   Rer 
HQ-1&0C     Kd 
IIQ-180A     Itvr 
IW-1U    Com 
1 1  X -^n    Xnur 
HX-fiOO     Xmtr 

HARVEY    WELLS 

XBS-50C 

TBS-50D 

AP8-50 

T-00    Xmtr 

Ree 
Al^S-90   Sup 

AC-1    Coupl.  r 
AR-3    Rec 
AT-1     Xmtr 
DX-20    Xmir 
DX-35    Xmtr 
l»X-H)0    Xmtr 
RX-1    Re 
TX-1    Xmtr 
II  A- 10    Linear 
HR  20     Ree 
HX-20    Xnur 
MT-1     Xmir 

Ten'er 

GC-1A    Rec 
lll^ll     q-iiiiiH 
VF-1    VFO 
MIU- 10     VFO 
gF-I    Q-mult 

ca-i    Conretrtd 

I    3    Cond    Checker 
VTA    VTVM 
TT-l    AC    mjp 
\IP-10  lav    12v   DC 
to    H5t   AC 

HUNTER 
Bandit   $0O0 

JAMES 

IVIOSO  h*  mid 
C-1456  A"' -I*r 
M-3470    AC/DC 

JOHNSON 

Adventurer 
*ChalleiiEer 
Xavigaler 
Pacemaker 
Viking    I 
Viking    II 
122    VFO 
Ranger   I 
'Ranger   II 
Valiant 
Invader 


L*4 

9 

119 

149 

i  r><* 

ITS 

14:- 
ISO 
199 
269 

2119 
340 
79 
299 
340 

$34 
30 
24 
59 
59 
20 

$9 
24 
19 

24 
39 
99 

149 

ltf9 

189 

119 

169 

49 

34 

T>9 

12 

17 

29 

7 

4 

19 

19 

24 

29 
,<425 

$29 
34 
39 

$29 

60 

7U 

190 

75 

99 

29 

139 

"311 

223 

390 
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Invader  2000 

795 

Mobile    Xnitr    (240-141) 

39 

Mobile    VFO     (240-152) 

19 

Courier 

149 

Thunderbolt 

325 

J\W   Matchbox 

79 

KW   Matchbox /SWH 

109 

Power    attenuator 

14 

Signal    Sentry 

14 

Screen    Mo  dti  I  a  tor 

9 

Tit    switch    (250-29) 

19 

KING 

PB-6S   Preselector 

$29 

KNIGHT 

R-55  Bee 

$39 

R-100   Rec 

69 

T-50  Xmtr 

29 

T-tfO    Xmtr 

39 

V-44    YFO 

10 

Signal  Gen 

19 

LAFAYETTE 

KT-20Q  Rec 

$49 

HE-48    Spkr 

9 

LAKESHORE 

Phiisemaster   II 

$119 

Bandhopper   YFO 

59 

P-400-GG   Linear 

109 

Signal    Cplltter 

2fl 

MARS    (PAUSAN) 

Thunderbird    mobile  $49 

IHILLEN 

9080O   Exciter  $1!) 

K9'er  9 

M0NITORAD1O 

MCA  1O0H    (155.32  mc>  $73 

MORROW 

MB -560  Xmtr  $54 

MB -560 A  Xmtr  59 

BVP-250    (6-l2r  Sup}  19 

KVF-600  Sup  20 

FTB    (IP)  25 

f*BR   Conv  29 

3BB-5   Conv  19 

MOSLEY 

CM-1  Rec  $119 

NATIONAL 

HRO-M    {AS-IS}  $25 

T1BO-50T    Rec  fair 

IIRO-60    Rec  2;i9 

HRO-60    (rack    mt)  239 

NC-33     (AS -IS)  25 

NO  57    Rec  49 

XC-88    Rec  r;} 

XC-9S    Rec  79 

XC-IG9  Rec  99 


NC-140  Rec 
NG-155   Rec 
NC-183    Rec 
NC-1&3    Rec 
NC-1S3D    Rec 
NC-188    Rec 
XC-240D    Rec 
*NC-270  Rec 
NO30A    Rec 
SW-54   Rec 
NCX-3   Xcvr 
NCXT>    l>C    sup 
BDF-60    {AS -IS) 
XC-98    Spkr 
NC-240B   Spkr 

P    &    H 
AR-1   Switch 

PIERSON 

KB-93   Bee 
KE-93   6-l2v   Sup 

PRECISION 

B-200C    Sig   Gen 

REGENCY 
ATC-1 

RME 

4300  Rec 

4350  Rec/Calib 


139 
134 

79 
119 
179 

69 

99 
159 
179 

29 
275 

89 
9 
9 
9 

$19 

$79 

JO 

$49 

$49 

$99 
1]9 


6900  Bee 

BB-23  Preselector 

HF- 1020    Conv 

SBE 

SB -33    Xcvr 

SONAR 

K4W    (ship -to -shore  J 

STAN  COR 

ST-203A  Xmtr 

SWAN 

RW-120 

SW-140 

SW-175 

SW-12DC    Sup 

KW-11TAC    Sup 

TMC 

{iPR-90 

TRANSCOM 

10    meter    (fiv)    (AS-IS) 

UNIVERSAL 

HRO   Prod   Detector 

VOCALINE 

JRC    400 

WRL 

Meteor    175 
G-300    DC    sup 


ITEMS   OF   SPECIAL   INTEREST  TO  THE  VHF  MAN 


AM  ECO 

f.'N-50  (14-18) 
CN-50  (28-32) 
CN-50  (30-34) 
CX-144    (30-34) 

CLEGG 

Interceptor   Itec 
%eus    Xmtr 

ELECTRONIC     LABS 
L.W-50    6m   Xmtr 
GONSET 
Comm   I  fini 
Comm   IIB    6m 
Comm    III    fiui 
Linear    III   6m 
Comm    VI    2m 
GC-10S    2m    Xmtr 
3275   fim   Coiw  12v 
6-2    YFO 


$29 
20 
29 
29 


B 


0 
450 

$39 

$119 
129 

149 

99 

2f>9 

169 

phis  34 
49 


313H   CB    6m   Cfimni 
f>m    Conv    HT 
HALLICRAFTERS 
HA-2  Trans  vertor 
HA- 6    Trans vertfir 
T-26    AC    sup 
SR-34    Xv\t     (AC) 
HARRISTAHL 
NE2   2m   Xmtr 
HEATH 
Two'er 

S  j  V    vr 

VMF-1    Seneca    Xmtr 
J1W-20    Pawnee   2m 
XC-2    2m    Conv 


$9 
9 


INTERNATIONAL    XTAL 

FCT-1    flm    (7-11) 

FCV-2    (7-11) 

JOHNSON 

0N2   Xmtr  $109 

ITEMS  IN  OUR  REGULAR  LISTING  MARKED  WITH  A  ASTERISK  LIKE  TH 

REGULAR  COVERAGE  PLUS  THE  SIX  METER  BAND 


199      tfN2     (30,5-34.5) 
29      fiX2    (28-30) 
L   Vb    W 
$225      LW50  fim  Xmtr 
225      LAFAYETTE 

79      HE- 35    Km   X*vr 
239     HE-35A    6m    Xcvr 

HE-50   *»m   Xcvr 
$29      HE^71    2m     (7-11) 

LETTINE 
$39      240   Xmtr    (AS-IS) 

39      LINCOLN 
159      em  Xcyt    (L-2754) 
179      NATIONAL 
19      NC-300— C2     Conv 
NC-300 — C6    Conv 
OLSEN 

KA57Q    fim    Xcvr 
P     A.     H 

6-150   SSB  Com- 


39 
3D 

$39 

$39 
49 
79 
24 

$20 

$39 

$29 
29 

$109 

$199 
IS  H, 


POLYTRONICS 
Polycom    t>2 
Polycom   62B 
RME 

VHF- 152    Conv 
VHF-152Conv 
TAPETONE 
XC-50C   (26-30) 
VC-50     (14-18) 
XC-51     (10-14) 
TC-220G    (20-25) 
TC-220-6     (50-54) 
345    Skysweep   Rec 
TECRAFT 
T2-/50   Xmtr 
CC5-50    (14-18) 
CC5-144    (26-30) 
CC5-220    Coriv 
PTR-2   AC    Sup 
INDICATES 


$249 
279 

S3  4 
39 

$2fl 
29 
2!l 
29 
29 

113 

$34 
24 
24 
24 
29 


29 
29 

$309 
$25 

$29 

$149 

159 

179 

89 

75 

$289 

$10 

$29 

$19 

$69 
79 


IMPORTANT!  SEND  ALL  MAIL  ORDERS  &   INQUIRIES  TO  OUR   MILWAUKEE  STORE 


.A 


]]    ■*' 


L? 


itevt  W9EAN 


■••. :■• :.-  :.i 


BWW9HJS 


AMATEUR 

ELECTRONIC 
SUPPLY 


MILWAUKEE  8,  WIS. 

3832  West  Lisbon  Ave.  •  Phone  We.  3-3262 

Hours:   Monday   and    Friday,   9   A.M.   to   9   P.M. 
Tuesday,  Wednesday  &  Thursday,  9  A.M.  to  5:30  P.M. 

Saturday,  9  A,M+  to  3  P.M. 


CHICAGO  31,  ILL 

6450  Milwaukee  Ave.  •  Phone:  Ro.  3-1030 

Hours:  Monday,  Wednesday  &  Thurs.,  12  P.M.  to  9  P.M. 

Tuesday   &   Friday,   12  P  M.   to  5:30   P.M. 

Saturday,  9  A.M.  to  3  P.M. 


ORLANDO,  FLA, 

23  Azalea  Pk,  Shop.  Ctr,  •  Phone  277-8231 

Hours:  Monday,  Tuev,  Thurs.  &  Friday,  1  P.M.  to  9  P.M. 

Wednesday,  I  P.M.  to  5:30  P.M. 

Saturday,   9   A.M.    ta  5:00   P.M. 


TO:     AMATEUR  ELECTRONIC  SUPPLY, 
3832  West  Lisbon  Avenue, 
Milwaukee,  Wisconsin  (53208) 

Ship  me: 
1st  choice 


2nd  choice. 
3rd  choice. 


I  enclose  % 

□  COD        □  1   yr. 


and  will  pay  balance  (ff  any): 
□  2  yrs.        □  3  yrs. 


(Note:  10%  down  is  required  on  time-payment  or 
COO  orders.) 


NAME 


CALL 


ADDRESS. 


CITY  &  STATE 


You  may  phone  me  at: 
Home  # 


Work  #. 


Hours 
Hours. 


(Show  area  code  when  possible) 
Q  Send  latest  Bulletin 


f#B&5 


FEBRUARY  T964 
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(Ground   Systems   from    59) 


&'   Ground  Hod 


10*    BstVeort 
Gans 


n 


tgnriM  yaN 


Loop  DntAlla 


L  Turn  Spiral  Slaoied^ 
%a  Butt 


Smi   WIjbw  of  Pole  Butt 
Shewing  Spiral 

w 

-To  be  ti*d   to  &iirLed 
■Growwi  System 


End  Vinv 


Stris  View 


Radio   pole   protection, 


the  earth  one  or  two  feet  from  the  base  of  the 
pole  and  attached  to  the  ground  wire  with  a 
heavy  cable.  Slanting  the  rod  away  from  the 
pole  to  contact  undisturbed  earth  often  in- 
creases the  rod's  effectiveness.  Copperweld 
staples  should  be  used  throughout  the  installa- 
tion due  to  the  deterioration  of  the  ground 
wire  due  to  electrolysis  if  galvanized  staples  are 
used.   (See  Fig.  13). 


r>**Gund  clamp 


l\"  Radius 


Construction  of  shorting  stick. 

NOTE: 

Solder   all    connections   to    insure    low    resis- 
tance path  to  ground, 

Connect    ground    clamp    to    ground    before 
using  probe.  Remove  shorting  stick  be- 
fore   turning    power   on. 


Grounded  frames  and  chassis  form  a  large 
part  of  most  electronic  equipment  in  a  properly 
grounded  installation.  To  a  person  in  contact 
with  a  part  of  the  circuit  above  ground  poten- 
tial, contact  with  a  grounded  member  can  have 
a  lethal  effect.  For  this  reason,  the  old  adage 
about  working  on  a  transmitter  with  one  hand 
in  your  pocket  was  developed.  However,  this 
is  not  enough  if  your  knee  or  your  head  is  in 
contact  with  the  grounded  surface*  Therefore, 
when  working  on  a  transmitter  or  other  piece 
of  equipment  where  dangerous  potentials  arc 
normally  applied,  the  power  should  be  discon- 
nected and  a  grounding  hook  applied  to  the 
part  of  the  equipment  to  be  worked  on* 

The  grounding  hook  can  be  composed  of  a 
hook  of  %  inch  copper  tubing  attached  to  an 
insulated  handle  and  carrying  a  length  of  flex- 
ible braid  terminated  with  a  good  sized  battery 
clip.  The  clip  is  attached  to  the  grounded  frame 
or  chassis,  and  then,  holding  the  insulated 
handle,  the  copper  hook  is  hung  on  the  exposed 
high  voltage  members,  The  individual  is  then 
protected  against  charged  capacitors,  accident- 
al application  of  power,  or  failure  of  interlock 
devices  since  the  ground  path  provided  by  the 
grounding  hook  will  shunt  the  potential  to 
ground  and  trip  the  circuit  breaker  or  blow  the 
fuse.  Momentarily  grounding  the  circuit  with 
a  screwdriver  is  no  protection  against  acciden- 
tal reapplication  of  power  or  high  voltage 
capacitors  which  require  a  continued  discharge 
path  to  drain  their  charge  (see  Fig.  14). 

The  information  contained  herein  is  defl- 
nately  not  all  inclusive,  but  by  following  these 
proven  grounding  procedures,  the  amateur  can 
be  assured  of  an  installation  comparable  to  any 
high  frequency  communications  facility*  Re- 
sults will  be  in  the  form  of  more  reliable,  de- 
pendable communications  and  peace  of  mind 
as  to  lightning  protection  and  safetv. 

.  .  .  WA6BSO 


BFO 

Mike  Schwartz  K1YVB 
9  Mague  PL 
Newton  65,  Mass. 

A  standard  superhet  short-wave  receiver 
may  be  unable  to  be  used  for  CW  (code) 
work  because  it  lacks  a  beat  frequency  oscil- 
lator. 

The  bfo  does  this  job  by  providing  a  fixed 
signal  at  a  frequency  close  to  the  receiver's  if. 
The  bfo's  signal  is  combined  with  the  receivers 
if  signal  and  the  resulting  signal  is  a  beat  that 
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MAKE  NEWARK  YOUR  HEADQUARTERS  FOR  ALL  HALLICRAFTERS'  GEAR 


HALLICRAFTER  SR-150 

Mobile  Transceiver  $OuU.0l) 


HALLICRAFTER  SX-122 

Receiver  ^zaO.UU 


HALLICRAFTER  HT-44 
Transmitter 


$395.00 


Write— Call  or  visit  our  Ham  Shack  I 
for  personal  friendly  service. 


NEWARK  ELECTRONICS  CORPORATION        DEPT.  731 


•  Complete  Stocks 

Best  trade-in  Allowances 

•  Lowest  Prices 


i 

I    223  W.  MADISON  ST. 

I 

I 

j   □  Send  FREE  628  page  1964  Catalog 
I   □  Send  Current  Used  Equipment  Listings 


CHICAGO,  ILLINOIS  60606 


EWARK 


NICS 
CORPORATION 


our 

43  rd 

year 


i 

i 

I 
i 

I 
i 


Name 


Address 


I 

I 

J   City 


I 

l 
l 


State, 


Code 


is  audible  through  a  pair  of  headphones  of 
a   loudspeaker.    All   communications    receivers 

have  built  in  bio's  but  lew  short  wave  receivers 

have  this  feature.  However,  a  transistorized 
bfo  can  be  added  to  any  super-het  receiver, 

Refering  to  the  schematic  diagram  we  see 
that  a  CK76S  rf  transistor  is  used  as  a  com- 
mon emitter  oscillator. 

In  operation ,  the  oscillator's  frequency  is 
determined  by  the  turned  primary  winding  of 
the  if  transformer,  with  the  feedback  necessary 
to  start  it  oscillating.  The  output  signal  is 
obtained  across  the  emitter  Rt  through  the 
coupling  capicator  Clr 

Operating  power  is  obtained  from  a  6-9  volt 
battery. 

The  bfo  switch  should  be  mounted  on  the 
front  panel  of  the  receiver,  A  lead  is  run  from 
the  bfo's  output  terminal  to  the  last  if  stage  in 


Ootpul 


Ground 


455  Kc 
Transistor 
Interstage    I.F 
Transformer 


Are  You  Looking  for  a 
Really  Good  Signal  Generator 

at  a  really 
LOW  PRICE? 


Here  is  a  real  value— a  "sleeper"*- -in  m 
hue  Signal  Generator,  If  yuu  aa*  look- 
ing for  a  good  Signal  Generator  at  a 
really  low  price  we  recommend  the 
Clemens,  We  use  it  in  our  own  shop 
and  find  this  $1-10.00  Signal  Generator 
does  almost  as  good  work  as  one  that 
sells   for   $1400.00! 

YOURS  FOR  ONLY 
*500  DOWN 

lust  $6.75  month 
24  MONTHS 


CLEMENS 

STANDARD 

SIGNAL  GENERATOR 

MODEL  SG-83-?  140.00 

tn  Unrated  output  0.6  to 
KKUUO  microvolts,  360  Kc 
to  :*c>  Mc  in  6  bands*  Pure 
:\ii*yB  Bim*  wave  AM — No 
I'M,  All  transistor*  Trade- 
In*  accepted  on  test  equip* 
nivtit  «r  amateur  tre^ir. 


L-i 


AMATEUR     ELECTRONIC    SUPPLY  —  Dept.    C 
3832  West  Lisbon  Ave,   Milwaukee  8,  Wis. 

Terry;  Hush  me  a  SCt-83 I  enclose  $5 

deposit  ami  I  will  pay  balance  d  COD  D  1  Year  D  2  Years* 

I  have  to  trade  on  a   SG-83  the  following:. - 


i 

■ 


Name 

Address . 

tUty ., 


What's  >«  Mr  i If al . 


<■■■■•  r  !-■">  --i-i  •  i 
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the  receiver  and  wrapped  around  the  last  if 
amplifiers  grid  lead,  forming  a  gimmick  ca- 
pacitor; 

To  adjust  the  bfo,  connect  a  standard  if 
signal  generator  to  the  receiver  and  turn  the 
receiver  and  the  signal  generator  on  but  leave 
the  bfo  in  the  off  position.  Adjusting  the  signal 
generator  to  supply  a  modulated  rf  signal, 
carefully  tune   in   this   signal   and   switch   the 


modulation  to  off  and  turn  the  bfo  on.  Adjust 
the  bfo*s  operating  frequency  until  a  tone  can 
be  heard  in  the  loudspeaker.  Do  this  by  using 
an  insulated  alignment  tool  to  adjust  the  bfo's 
if  transformer's  iron -slug. 

After   this   preliminary   adjustment   the   bfo 
may  be  readjusted  to  give  the  tone  you  prefer. 

.  .  .  K1YVB 


The  Z-L  Specia 

Forty 


With  the  present  calamity  of  those  ever  de- 
creasing sunsputs  (bless  them)  casting  its  hor- 
rible wrath  upon  humanity  for  an  (oh  woe  is 
us)  eleven  year  duration,  many  a  DX  man 
creeps  forth  from  his  established  twenty  meter 
haunt  and  emits  some  wild  ideas  of  operating 
on  fortv.   His  hot-idea  cools  down   to   a  solid 

■r 

as  soon  as  he  pages  through  his  catalogue  and 
recovers  from  those  staggering  prices  on  com- 
mercial beams  for  that  band  (no  one  would 
dream  of  using  a  dipole). 

Here's  where  I  come  in*  It  is  mv  intention 
to  interest  you  in  a  beam  antenna  array  with 
at  least  7  db  gain  over  the  dipole,  and  none  of 
those  earth-shaking  dimensions  exhibited  by 
such  monsters  as  the  rhombic-  The  most  in- 
teresting factor  about  this  antenna  is  that  it 
can  be  had  for  as  little  as  the  cost  of  two  strips 
of  300  ohm  twin  line,  each  66  feet  long,  some 
insulators  and  coax  feedline.  That's  right,  no 


Leopold    Scharpf 
101    5,    Illinois  Ave. 
Atlantic  City,   N.   J. 

mismatch  in  this  antenna  and  vou  feed  it  with 
your  existing  RG-59/U. 

Physical  dimensions?  The  directive  array 
consists  of  radiator  and  reflector  elements 
spaced  14K  feet  apart.  Good  results  were  ob- 
tained by  feeding  the  two  66  foot  lengths  of 
800  ohm  line  with  a  simple  balancing  balun 
(Fig,  1),  consisting  of  a  31  foot  length  of 
coax  taped  to  the  feedline. 

In  comparative  tests  between  the  forty  me- 
ter ZL  special  and  other  conventional  antennas, 
such  as  the  dipole,  inverted  V,  V-Beam,  long 
wire,  and  a  two  element  commercial  beam 
proved  that  those  7  db's  are  nothing  to  be 
sneered  at  All  tests  showed  similar  results  be- 
tween the  commercial  beam  and  the  ZL. 

Refinements  in  construction  are  possible, 
but  the  simplicity  proves  that  an  effective  forty 
meter  array  is  not  as  hard  to  come  by  as  one 
might  think. 


I* 
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66  f Mt  Long 
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RG-59AJ   Coax 
(Ovff  31  f«t  Long) 
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MISSION  HAM  SUPPLIES 


HERE  IS  A  PARTIAL  LIST  OF  OUR  QUALITY  RECONDITIONED  HAM  GEAR,  FULLY  GUARANTEED, 
AND  SHIPPED  PREPAID  WITHIN  THE  CONTINENTAL  U.  S.  WITH  CASH  ORDERS. 


Ameco  Nuvistor  6  mtr.  conv,  7-11   mc  IF 

Central  Electronics   10B  SSB   exciter  &  AT-1 

Central    Electronics  20A  SSB   exciter   &  QT-1 

Central  Electronics  BC-458  VFO 

Clegg  99er  6  mtr.  transceiver 

Collins  75A1    receiver 

Collins   75A2  receiver 

Collins  75A3  receiver 

Collins   75A4   receiver 

Collins   KWM-2  SSB   transceiver 

Drake   f-A  receiver  w/spkr 

Drake  2-A  receiver 

Drake    2-B    receiver 

Drake  2-BQ   Q-Mult-spkr 

Eico   720  transmitter 

Elmac  AF-67  transmitter 

Elmac  M-1070  power  supply 

Elmac   PMR-6A    receiver   &   DC    supply 

Elmac  PMR-8   receiver  (like  new) 

Gonset  G-G6B  receiver  &  1Iv.  supply 

Gonset  G-B6B  &  3-way  supply 

Gonset   G-77A    transmitter  W/P,S./mod 

Gonset  Communicator   III  2  mtr, 

Gonset   Communicator    IV   6    mtr. 

Gonset  Communicator   IV  2   mtr. 

Gonset  Communicator  III  2  mtr.  Linear 

Gonset   G-76   DC    power   supply 

Gonset   G-76   AC   power  supply 

Gonset   GSB    TOO  Transmitter 

Gonset   G-76   Transceiver 

Hallicrafters   HA-4   electronic    keyer 

Haflicrafters   HT-32A  SSB   transmitter 

Hallicrafters  HT-37  exciter 

Hallicrafters  HT-40  transmitter 

Hallicrafters    S-1T9K   receiver  (new) 

Hallicrafters  S-119K  receiver   kit  (new) 

Hallicrafters   SX-71    receiver 

Hallicrafters  S-85  receiver 

Hallicrafters  SX-99  receiver 


"THE  STORE  OPERATED  BY  HAMS  FOR  HAMS'1 
K6L0S,  K6GCD,  K6DXD,  K6EF,  K1SFQ,  K6KAA 

MISSION  HAM 
SUPPLIES 

3316  Main  Street 

Riverside  3,  California  92501 

Phone  683-0523  (area  code  714) 


29.00  Hallicrafters  SX-101    mk  III   receiver 

59.00  Hallicrafters  SX-111   receiver 

119.00  Hammariund  HGMBOC  receiver  (like   new) 

19.50  Hammariund   HX-50   SSB   trans    (like    new) 

99.00  Heath  Cheyenne  transmitter 

169.00  Heath  Comanche  receiver 

199.00  Heath  OX-20  transmitter 

239.00  Heath   DX-10O  transmitter 

395.00  Heath    DX-35    transmitter 

849.50  Heath  DX-40  transmitter 

129.00  Heath  Maurader  SSB  transmitter 

199.00  Heath  Warrior  1   kw  Linear  (like  new) 

219.00  Johnson  Adventurer  transmitter 

29.00  Johnson  Challenger  transmitter 

49.00  Johnson  Viking  J 

59.50  Johnson  Ranger 

44.00  Johnson  Invader  2000  (near  new) 

39.50  Johnson  Valiant  transmitter 

95.00  Johnson  Viking  II  transmitter 

89.00  Johnson  Viking  500  transmitter 

99.00  Johnson  6N2  transmitter 

139.00  Johnson  Pacemaker  SSB  transmitter 

169.00  Morrow  5BR-1    5-band   converter 

199.00  National  HRO  GO  5  coils 

239.00  National  NC-60  receiver 

89.00  National   NC-173  receiver 

79.00  National   NC-96  receiver 

89.00  National  NC-303  receiver 

259.00  National  NC-200 

229,00  National    NC-2400 

44.00  National  NC-270  (like  new) 

449.00  RME  4350 A  receiver  w/spkr 

349.00  RME   OB-23  Preselector 

49.00  Swan  SW-140  40  mtr.  transceiver 

29.00  Swan  SW-175  75  mtr.  transceiver 

19.00  Swan  SW-240  3   band  transceiver 

89.00  Swan  SW-175  &  Topaz  DC   supply 

59.00  Swan  Topaz  DC  supply 

79.00  Swan  Heath  AC  supply 


199.00 

169.00 

349.00 

299.00 

59.00 

69.00 

24.00 

109.00 

35.00 

44.00 

319.00 

219.00 

29.00 

65.00 

69.00 

129.00 

795.00 

239.00 

99.00 

375.00 

99.00 

219.00 

29.00 

279.00 

44.00 

89.00 

79,00 

229.00 

89.00 

99.00 

139.00 

129.00 

27.00 

159X0 

160.00 

285.00 

229.00 

59.00 

39.00 


ORDER 
TODAY 


I  Mission  Ham  Supplies 

1 3316  Main  Street,  Riverside  3,  Calif.  92501 

I  Attn:  Bill  Hultquist,  K6L0S  Ship  me  the  following: 

i 

i 

i 

|$         ..enclosed.   Cash  orders  prepaid  within  continental   United 
1  States. 


Name 


i 
i 
i 
i 

1  City       

I  □  Put  me  on  your  mailing  list. 


Call. 


PLEASE  PRINT 


Address. 


Zone. 


State 
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The  Rx  Audio  Probe 


F.   R.   O'Kelly  W5VOH 
41  8  East  Hickom 
Midland,  Texas 


A  need  for  a  simple  method  of  checking  au- 
dio stages  prompted  the  development  of  the 
\\x  probe.  The  unit  is  basically  a  blocking  con- 
denser for  headphones  or  a  small  speaker. 
Headphones  are  usually  preferred  to  a  speaker, 
particularly  when  checking  stages  associated 
with  microphone  input.  The  headphones  per- 
mit one  to  use  a  microphone  for  testing  without 
contending  with  feedback. 

The  "probe"  has  been  used  for  several  years 
Ear  trouble  shooting  such  audio  problems  as 
checking  for  non-operative  stages,  hum,  loss  of 
gain,  or  distortion,  and  in  units  such  as  Vox  to 
determine  if  absence  of  audio  is  resulting  in 
poor  Vox  action,  etc.  I  would  suggest  that  the 
probe  not  be  used  to  check  audio  stages  such 
as  the  output  of  a  five  hundred  watt  modulator 
—if  you  do,  please  notify  the  next  of  kin  before 
the  explosion!  Seriously,  the  little  unit  is  very 
handy  for  working  on  almost  all  low  level  audio 
stages  or  small  amplifiers, 

The  construction  of  the  fciprobe"  is  very  sim- 
ple and  will  take  only  a  short  time  to  complete. 
The  case  is  a  small  plastic  medicine  bottle  % 
inch  in  diameter  and  3-Ji  inches  long  (total 
cost  $8,75,  including  pills).  These  are  iised  ex- 
tensively throughout  the  country  in  distributing 
patented  medicines  and  should  be  found  at 
almost  any  drag  store. 


CORRECTION 

in  the  50  mc  DSB  article,  page  16,  Dec. 
'63,  please  change  the  12AU7  plate  RFC  to 
ground    instead    of    B-      on    the    schematic. 


Drill  a  small  hole  in  the  bottom  of  the  bottle 
to  accomodate  the  metal  tip.  The  one  shown  in 
the  photograph  was  removed  from  an  old 
VTVM  probe  (these  tips  are  available  separate- 
ly from  the  radio  supply  stores).  Drill  a  5/16" 
hole  in  the  bottle  top  and  mount  a  headphone 
jack  in  it  using  half -inch  diameter  washers  on 
each  side  of  the  top  for  support.  Cut  a  small 
slit  in  the  bottle  %"  wide  and  about  %"  down 
from  the  top.  The  slit  provides  a  convenient 
exit  for  a  braid  that  is  used  for  the  headphones 
ground  return.  Solder  the  braid  to  one  of  the 
phone  jack  lugs  and  connect  the  negative  end 
of  a  ,25  mmfd  400  volt  condenser  to  the  re- 
maining lug.  Solder  the  positive  end  of  the  con- 
denser to  the  metal  tip  and  slip  the  compon- 
ents into  the  bottle.  Snap  the  top  on  and  bolt 
the  tip  to  the  bottom.  Pull  the  excess  braid  out 
of  the  bottle  and  solder  an  alligator  clip  to  the 
protruding  end  to  complete  the  construction. 

Operation  of  the  Rx  probe  is  quite  simple. 
Just  plug  a  set  or  headphones  in  the  jack,  con- 
nect the  alligator  clip  to  the  audio  ground, 
place  the  probe  on  the  plate  of  an  amplifier 
tube,  and  the  input  signal  to  the  amplifier 
should  be  heard  in  the  headphones.  Only  ex* 
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DELUXE  8  TUBE  COMMUNICATIONS  RECEIVER 

MODEL  HE-30 


4\%\^^v^ 


imported 


7995 

$5  MONTHLY 

On  Easv  Pay  Plan 


PROFESSIONAL-QUALITY  14  TUBE  COMMUNICATIONS 

RECEIVER  MODEL  HE-80 


e  Tunes  550  KCS  to  30  MCS  in  Four  Bands  •  BllNMn 
QMuftiplier  for  Crowded  Phone  Operation  e  Calibrated 
Electrical  Bandspread  •  Superheterodyne  Circuit  •  Stable 
Oscillator  and  8F0  lor  Clear  CW  and  SSB  Reception  •  Built-in 
Edgewise  S-Meter 

Sensitivity  is  1.0  microvolt  for  10  db.  Sipnal  to  Noise  ratio. 
Selectivity   is   +  0,8   KCS  at  —  65db   with   Q-MULTIPLIER. 

Available  in  a  semi-kit  version  with  all  major  components 
premounted.   Model  KT-320  —  only  64*95  Complete 


Imported 


12950 

$7  MONTHLY 
on  Easy  Pay  Plan 


LAFAYETTE  MAIL  ORDER 

&  L.  I.  SALES  CENTER 

111  Jericho  Turnpike, 

Sy  asset,  LXt  fL  Y, 

-  OTHER  LOCATIONS   - 


Jamaica,  N.  Y.       Newark,  N.  J. 

Scarsdale,  N.  Yt    PlainfieltJ,  N.  J. 

New  York.  N.  Y,     Paramus.  N.  J. 

Bronx,  N.  Y.        Boston,  Mass. 

Natlck,  Mass. 


•  Dual  Conversion   on   6  Meters   •    5-Bands:   550KC-54MC 

•  Product   Detector   Circuit   for    Improved   SSB    Reception 

•  Separate  BFO  and  Q-Multiplier  Circuits  (can  be  used 
simultaneously)  •  Crystal  Calibrator  •  Efficient  Super* 
heterodyne    Circuit    #    Effective    Automatic   Noise    Limiter 

•  Voltage  Regulated  Power  Supply 

Features  outstanding  sensitivity,  G-Muitipfier  selectivity 
and  electrical  bandspread.  makes  a  handsome  addition  to 
your  ham  shack.  Calibration  crystal  is  sold  optionally. 


LAFAYETTE  RADIO  ELECTRONICS 
Dept.  73L5  P.O.  BOX  10 

SYOSSET  LI.,  N.Y.  11791 

□  Please  send  me  new  1964  Catalog  640 


|    D  Ship  Stock  No 


•        T  If  rrTT*"T""ITTT 


$.., enclosed. 


NAME 

|    ADDRESS   

(flir  ...T ,.,*.*..,.,.,**.„»„,  ZONE  STATE 


■.  ■ 1   ' 


■  .■■■■■■■■.■■■■■■■■■a 


perience  and  good  judgement  will  now  assist 
you  in  evaluating  the  received  signal.  However, 
these  hints  should  enhance  your  experience  fac- 
tor. 

(1)  A  deep  low  hum  sometimes  modulating 
the  broadcast  or  amplified  signal:  check 
the  power  supply  filter  condensers  and 
rectifier  tubes. 

(2)  An  undue  weak  sigual:  check  for  tubes 
with  low  emission,  faulty  by-pass  con- 
densers, or  low  screen  or  plate  voltages, 

(3)  Erratic  signal;  cheek  for  cold  solder 
joints,  faulty  volume  control,  coupling 
condensers,  and  voltage  dropping  resis- 
tors, or  an  intermittent  short  in  a  tube. 

This  list  could  continue  on  into  the  night  and 
never  be  complete,  so  couple  some  common 
sense  to  some  good  basic  electronic  study  and 
the  experience  factor  will  grow  like  a  weed  in  a 
flower  garden* 

One  word  of  caution— Do  not  exceed  the 
voltage  rating  of  the  condenser  used.  Also,  I 
have  found  it  saves  the  ear  drums  to  ground 
the  probe  after  checking  each  tube  element,  be- 
cause the  discharge  of  a  condenser  over  the 
earphones  clumped  to  your  head  aproaches  the 
repercussion  of  being  hit  on  the  head  with  a 
baseball  bat.  .  .  .  W5VOH 


LOOKING?  SHOPPING?  TRADING? 
TRYING   TO   SAVE   MONEY? 

Write  Bob   Graham   for   Special   Deals  on   New  and   Re- 
conditioned  used   gear.   Cash    or   Budget. 

Graham    Radio 

Dept.  C  Reading,  Mass.  Tel:  944-4000. 


ALL  BAND  TRAP  ANTENNA  ! 
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Redacts  interference  and 
Noise  on  All  Makes  Short 
Wave  Receivers,  Makes  World 
Wide  Reception  Stronger, 
Clearer  on   All    Bands! 


ind  «F 


For  ALL  Amateur  Trans- 
mitters. Guaranteed  lor 
500  Watts  Power  for  Pi- 
Net  or  Link  Direct  Feed. 
Light,  Neat.  Weatherproof 


Complete  as  shown  total  length  102  ft,  with  87  ft.  of  72  ohm 
balanced  feed  11  no.  Hi -imp  act  molded  resonant  traps.  (Wt.  S  oz. 
1"  i  5*  lone).  You  just  tune  to  desired  band  for  beamlike  re- 
sults. Excellent  for  ALL  world-wide  short-wave  receivers  and 
amateur  transmitters.  For  NOVICE  AND  ALL  (LASS  AMA- 
TEURS! NO  EXTRA  TUNERS  OE  GADGETS  NEEDED! 
Eliminates  5  separate  antennas  with  excellent  performance 
guaranteed.  Use  as  Inverted  V  for  all  band  cower  fain.  NO 
HAYWIRE  HOUSE  APPEAKANCEI  EASY  INSTALLATION  I 
80-40-20-15-10    meter    bands.    Complete     $14,95 

40-20-15-10  meter  bands.   54-ft.   ant.    (beat  for  flwl'i)    ...    lo\9S 

SEND  ONLY  $3.00  (cash,  ck.,  mo)  and  pay  postman  balance 
COD  plus  postage  on  arrival  or  send  full  price  for  postpaid 
delivery.  Complete  installation  &  technical  Instructions  fur- 
nished. Free  Information. 

Available  only  from: 
WESTERN     RADIO    —     Dept.     A  7-2    —     Kearney,     Nebraska 


I 
I 
I 
I 
I 
I 

I 


Reyco   Multiband    Antenna    Coils 

Traps   far   dipolet   .    .    .    high   strength    ,    ,    ,    moisture 
proof    guaranteed    to    handle    a    full     KW, 
Model    KW-40    cotli    will,    with    a    108    foot    antenna, 
provide    operation   on    10-15-20-40-80,       $12.50  set. 

For    information    on    other    models    write: 

FRED  L.  REYNOLDS  W2V5,  492  Ravens  wood   Ave,, 

Rochester    19,   New    York 


Neutralization 


Jim    Kyle    K5JKX 
1236   N.    E.   44th   St. 
Oklahoma  City,  Okla. 


Ever  hear  of  a  "neutrodvne"   receiver?  Or 

if 

see  a  transmitter  composed  of  three  or  four  big 
bulbous  bottles  with  neutralizing  condensers 
of  equal  size  reposing  alongside,  all  mounted 
on  a  long  wooden  board? 

If  you're  an  old-timer,  of  course  you  have. 
But  to  those  of  us  who  have  entered  the  radio 
game  in  the  last  decade  or  so,  neutralization 
may  easily  be  a  slightly  strange  and  little-un- 
derstood subject.  After  all,  beam  power  tubes 
don*t  really  require  neutralization,  nor  do  the 
high-performance  pentodes  which  mark  all 
present  receivers.  Or  do  they? 

To  unsnarl  a  bit  of  the  confusion,  were 
going  to  take  a  deeper-than-usual  look  at  the 
subject  of  neutralization.  We'll  first  see  why 
it's  needed,  then  dig  into  just  what  it  really 
amounts  to.  and  finally  run  through  the  various 
ways  of  putting  all  this  into  practice— including 
one  way  which  (though  described  first  some 
6  years  ago)  has  been  apparently  ignored  by 
almost  evervbodw  vet  seems  to  be  the  fastest 
and  simplest  of  all. 

Want  to  come  along?  Let's  go! 

First,  let's  find  out  why  neutralization  is 
needed.  Before  we  can  do  this,  well  have  to 
define  the  term  'neutralization",  and  to  make 
our  trip  as  meaningful  as  possible  we're  going 
to  use  a  definition  not  normally  seen  in  ham 
circles.  Well  call  neutralization  "the  process  of 
providing  only  one  route  from  input  to  output 
of  a  single  stage/' 

Why  such  a  cumbersome  and  "oddball" 
definition?  For  one  thing,  it  includes  all  the 
more  conventional  definitions.  For  another,  it 
makes  our  findings  apply  to  transistor  circuits 
as  well  as  to  tube  types  (transistor  neutraliza- 
tion is  usually  called  "unilateralizatiou"  by  the 
engineers,  which  is  just  a  squeezing  of  our 
definition  down  into  one  rather  long  word ) . 


The  usual  answer  to  the  question  "Why 
neutralize?"  is  "To  prevent  oscillation."  It's 
pretty  easy  to  sec  that  ii  any  of  the  output  of 
an  amplifying  stage  gets  back  to  the  input,  it 
will  be  amplified  still  more  and  this  round- 
robin  leads  to  oscillation.  The  technical  term 
for  this,  which  we're  sure  most  of  you  already 
know,  is  "positive  feedback",  and  the  more 
usual  ham  slang   is   "regeneration". 

Note  that  nothing  is  said  about  the  route  h\ 
which  the  output  makes  it  back  to  the  input. 
However,  any  circuit  component  except  a  per- 
fect tube  (one  without  interelectrode  capaci- 
tances) will  allow  signals  to  pass  about  as  well 
one  way  as  the  other.  Even  a  crystal  diode  will 
let  part  of  an  ae  signal  through  in  the  back 
direction.  And  any  route  will  allow  some  re- 
generation* 

Putting  that  last  paragraph  all  together  be- 
gins to  answer  the  question  of  "Why  neu- 
tralize?* No  tube  is  perfect;  there's  always 
some  interelectrode  capacitance.  This  capaci- 
tance provides  a  route  for  output  energy  to  get 
back  to  the  input.  There,  it  can  cause  regen 
eration— and  if  regeneration  is  great  enough, 
the  stage  will  oscillate. 

This  is  shown  schematically  in  Fig.  1.  The 
tubes  in  Fig.  1  are  considered  to  be  "perfect" 
and  have  no  capacitances;  the  actual  capaci- 
tances present  are  shown  as  capacitors  outside 
the  tube. 

In  the  triode,  Fig.  1A,  we  have  only  three 
such  capacitors  to  bother  with.  Gin  can  be  con- 
sidered as  merely  part  of  the  input  tank  at  rf, 
and  Gout  is  merged  into  the  output  tank  the 
same  way.  However,  Gg~p  is  a  route— and  a 
pretty  good  one— for  output  to  get  back  to  in- 
put, This  route  is  so  good  that  it's  a  ride  of 
thumb;  triode  rf  stages  must  be  neutralized 
to  prevent  oscillation. 
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LOS  ANGELES  GOT  THE  BROOKLYN  DODGERS  OUT  BROOKLYN  GOT  RADIO  HAM  SHACK 


Hooten  army 


NEW  EQUIPMENT  built  by  a  well  known  Manufacturer  for  railroad  communications.  This 
equipment  is  lightweight  but  rugged.  Con  be  used  as  straight  fixed  frequency  FM  or  converted 
to  2  Meter  Ham  Band.  This  is  QUALITY  EQUIPMENT  (not  military  surplus)  at  ridiculously 
low  prices  .  .  .  Set  of  three  units  $70,00 


FM  TRANSMITTER 

Frequency;  152-165  mc  FM 
(Easily  converted  to  AM) 
P.P.  6146  output  driven  by 
2E26,  5763  multiplier.  Easily 
converted  to  2  meters.  Will  run 
up  to  90  watts,  Final  and  mul- 
tiplier lines  silverplated  for  high 
efficiency*  Requires  power  sup- 
ply and  wiD  run  FM  as  it 
stands  or  AM  with  additional 
modulation  can  be  taken  off 
many  low  frequency  transmit- 
ters. 52  ohm  output.  Complete 
with  all  9  tubes  and  diagram, 
less  crystals  and  power  supply. 
9"   H  x  9"   W   x    16"   D. 

Wgt:   12  lbs.  Orig.  carton  $24,95 

ARC-1  TRANSCEIVER  AM  .  10 
xtal  controlled  channels  &  guard 
channel.  Freq.  range:  100-156  Mc, 
Power  reqM :  2Sv  DC  @  10  Amps 
or  build  your  own  AC  supply, 
Complete  with  tubes  &  dynamotor, 
less   xtal s.    Good    Condition     $29.95 

AR£-3.  8  xtal  controlled  channels. 
Freq.  range :  100-156  Mc.  Sepa- 
rate transmitter  and  receiver. 
Build  your  own  power  supply. 
Many  xlent  conversions  have  been 
printed.  Complete  with  tubes,  less 
xtals.  Excellent  Condition. 
RECEIVER  $19.95 

TRANSMITTER SI  9,95 

SCR -522.  4  xtal  controlled  channels. 
Freq.  range:  100-156  Mc.  Can  be 
used  as  a  single  unit  or  separate 
transmitter  Si  receiver.  An  old 
stand-by  that  has  been  well  writ- 
ten up.  Many  conversions  avail- 
able. Good  condition. 
RECEIVER  SI  2.95 
TRANSMITTER  5   9.95 

COMPLETE  W    RELAY 
RACK    S.24.50 

EE-S9    PHONE    PATCH     We   can   now 

supply  the  EE-89  chassis  which 
contains  a  hybrid  coll  &  makes  a 
beautiful  phone  patch.  Complete 
instructions  furnished.  New  Con- 
dition  $1.75 

COAX    CONNECTORS 
PL-259A  Male  $.39 

SO -239      Female  ,39 

M-359        Angle  .59 

10  for  $3  may  he  assorted 

ARC-5   TRANSMITTERS         ~" 
For    your    SSB    Rig,    complete    with 
tubes.  Used,  exc.  condition. 
FREQUENCY  PRICE    EACH 

500  Kc— 800  Kc  $14.95 

2.1    Mc— 3.0  Mc  4.95 

3.0  Mc-4.0  Mc  7.95 

4.0  Mc— 5.3  Mc  4.95 

5.3  Mc — 7,0  Mc  4,95 


FM  RECEIVER 

152-174  MC.  DUAL  CONVERSION 

Selectivity:    6  db  @  17  KC 

Sensitivity :    1   micro   volt  or  less   for 
12  db   s   n  ratio, 

Kreq.   Stab:   ±0015%  from  —30*   to 

+  70*  C. 

I.F.  Frequencies:  9.5  Mc  &  455  KC, 
6AK5       RF  Amplifier 
6AK5        High  Freq.  Mixer 
6BA6       High  IF  Amplifier 
6AU6        Low  Freq.   Oscillator 
6AU6        Low  Frequency  Mixer 
6AU6        1st  Low  IF  Amplifier 
6AU8        2nd  Low  IF  Amplifier 
6AU6       First  Limiter 
6AU6        Second  Limiter 
6AL5        Discriminator  Diode 
12AX7     Squelch  &  Audio  Ampl. 
12AT7      Noise  &  Audio  Ampl. 
6V6GT    Audio  Output  Ampl. 
12AT7      High  Freq*  Oscillator 

Complete    with     tubes    and    diagram, 

less  crystals  and  power  supply. 

9"  H  x  9"  W  x  16"  D. 

Wgt:    14,5  lbs.   Orig.  carton.  .$29.95 


BC-733  RECEIVER.  108.3-110.3  Mc 
AM  6  xtal  controlled  preset  chan- 
nels. Contains  a  90  eye  and  a  150 
eye  filter.  Can  be  converted  for 
aircraft  monitoring  or  to  receive 
signals  from  U.  S.  Space  Satel- 
lites on  108  Mc.  Complete  w/10 
tubes.     Good     Condition     ...      $5.45 

MOBILE  POWER  SUPPLY 

Input:   12  VDC 

Output :  400  VDC  @   ISO  MA  & 

220  VDC  @  100  MA 

Completely      Altered      for      ripple      & 

noise.     7"    H    x     14"     W    x    8"     D. 


Wght:    28    lbs.    New 


$12.95 


UNIVERSITY  MODEL  MM-2 
SPEAKER 
Completely      waterproofed      (actually 
submergence -proof)    speaker.    6"   dia.f 
16  ohm  voice  coil,   15  watts.   Double- 
re  entrant   type  with   a  built-in,    her- 
metically   sealed,    permanent  -magnet, 
dynamic  driver  unit.  Freq.  response: 
300-6000    cps.    Wonderful    for    boats 
or  any  outdoor  use.   Regular  price  is 
$43.50. 
New  in   original  carton    ...        SI 7. 50 

TS-153  AP  FIELD  STRENGTH  ME- 
TER. Designed  to  indicate  the 
relative  field  strength  &  freqs  of 
the  radiation  of  transmitters  op- 
erating within  the  rang^e  of  62  to 
72.5  Mcs.  May  also  be  used  to 
indicate  modulation  of  the  carrier. 
All  controls  are  on  front  panel, 
housed  in  a  metal  portable  carry- 
ing case.  Operated  on  2  67J^v 
batt.  &  4  lj4v  A  ceUs.  Equipped 
w/ telescopic  antenna.  {Batteries 
not  supplied). 
New $12.50 

BC-6S4   FM    XMITTER,       10    channel 
xtal      controlled      30      w      output. 
Freq:  27-38.9  Mc  FM.  Less  xtals, 
dynamotor.    Wjrht :    35    lbs. 
Brand   New  with  Tubes    ...$17.50 


RADIO  HAM 


Tertn>  Prices  F.O.B.  Bklyn,  NY 
<NYC  orders  add  4%  Sales  Tax) 
25%      Deposit     on      C.O.D.     orders. 

-iihject  to  change  without  nut  ice 


1187  FLATBUSH  AVENUE 

BROOKLYN  26.  NEW  YORK 

Phone:  BU  4-1155 


POWER  SUPPLY 

Matching  unit  for  Xmitter/ Receiver 
Built  to  operate  the  transmitter  and 
receiver  described  at  left.  Uses  West- 
inghouse  "Fosterite"  sealed,  Hvper- 
sil  core  power  transformer  and  choke, 
Uses  2  5R4GY  tubes  and  2  selenium 
rectifiers,  Supplies  the  following 
voltages  : 

II 7  v,  50-70  Cyc. 

330v    DC  @  250  Ma. 

2S0v  DC  @  125  Ma, 
— 26v  DC  @  10  Ma. 
— 6.3v    DC  @      .7  Ma. 

6+5v    AC  @     10  Amp 
9"  H  x  9"  W  x  16"  D. 
Wgt:    25    lbs.    Orig    carton        $19.95 

l     M-    *m     M>    ^B-   -M!    ^     ^    ^     p-p    «.4   ^1    ■    M*^'   M    ^     ™ '    ^     ™"    **     ■•     "^     ^    *•     ■*"     ■**     ■■     "■* 

POWER  TRANSFORMER 

Supplies  all  voltages   in  above  power 

3  LJ  j_r  L>  m  Jjf  a     *     m     »     *    *     «    m     *     ■     w     i     4     *•     4     +     1     9     ■     ■     ■     w  w  J  +  7  ml 

Swinging      choke      (used      in      above 

power  snppl  v ) 

2.5  Hy  @  380  Ma. 

S.O  Hy   @      25  Ma, $2.95 


PE-120     MOBILE     POWER     SUPPLY. 
See  article  June    1963    "73."    250v 

fi    100    Ma    with    12v    DC    input 
xcellent    Condition .$4.75 

SONOBUOY  TRANSMITTER 
Dropped  from  airplane  by  parachute 
into  water,  P^s  UP  sound  by 
hydrophone,  Transmits  MCW  at 
fixed  freq*  70-90  Mc.  Battery  op- 
erated. Complete  w/ parachute,  hy- 
drophone, 5  tubes,  40"  whip  an- 
tenna. Less  batteries. 
New  $7  9i 


300v   DC  POWER  SUPPLY  ±  IV 
ELECTRONICALLY  REGULATED 
Standard     19"    panel     rack.     Uses     2 
6B4G,    2    5U4G,    2    6SL7,    2    VR150 
tubes.    Extra:    6.3v  AC    @    3A.    19" 
W  x   15^"  D  x  &H"  H.   Wght:    75 
Lbs. 
Good    Condition     . $27.50 


12  or  24v  DC— 2  AMP 
GERMANIUM  RECTIFIER  POWER 

SUPPLY 
Input:    115v  AC-60  eye.  Output:   12 
or   24v   DC    @    2   Amps,   5"  x   6"   x 
6^4".    Wgrt:     7    Lbs.    Hi-capacitance 
filtered.    New    ,♦.♦,,.,*.,    .  .  .$18.95 


12v  DC — 1   Amp 
SILICON  POWER  $UPPLY 
2  silicon  rectifiers  ingeniously  mount- 
ed    in     transformer.     Operates     from 
Il5v    AC.    NEW     ,  .  $4.95 

Same  as   above,   supplies    6v   DC    @ 

1    Amp.    NEW i ...  $3.95 

1O00KC      Crystal      in      Octal      Hold- 
$5.95 


33. FOOT   WHIP 

Antenna  sections  heavy  duty   copper 

plate  y  sections  machined  to  fit  one 
into  the  other.  Extends  to  33\  Per 
section  9Sc     10  sect  $8.50 


Send  QSL  for  our  Display 
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FIGURE      I 
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RtR4»RfRj  For   Bolancw 
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Input 
ClC4*C*Cl  for  Balance 
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FIGURE       2 

How  about  the  pentode.  Fig,  IB?  Here  we 
have  a  whole  lot  more  capacitors;  not  all  are 
shown  in  the  figure*  The  four  which  are  shown 
are  the  most  important*  Gin  and  Gout  disap- 
pear as  before;  at  low  frequencies  Cser  tends 
to  disappear  into  the  bypass  capactor.  How- 
ever, Cg-p  remains  as  before. 

The  difference,  of  course,  is  that  Cg-p  in  a 
pentode  is  much  lower  than  in  a  triode,  since 
it  is  composed  of  three  capacitances  in  series 
and  both  the  screen  and  suppressor  grids  are 
assumed  to  be  at  ground  potential,  Thus  at  low 
frequencies  or  at  low  power  levels  the  pentode 
is  usually  considered  to  need  no  neutralizing. 

However,  as  the  frequency  goes  up  the 
screen  may  no  longer  really  be  at  ground  po- 
tential; thus  at  higher  frequencies  even  the 
pentode  may  require  neutralizing.  We  also  dis- 
cover frequently  that  with  the  high  gain  of 
present  pentodes  and  beam -power  tubes  even 
the  tiny  Cg-p  still  remaining  is  enough  to  mess 
up  the  signal*  so  again  neutralization  is  indi- 
cated* 

With  transistors,  of  course,  the  two-way  path 
exists  right  in  the  semiconductor  itself  and  so 
neutralization  is  almost  a!      vs  indicated* 

M 

So  now  we  know  that  we  need  to  block  that 
Cg-p  path  from  output  back  to  input  almost 
all  the  time.  However,  it's  built  right  into  our 
tubes.  How  can  we  block  it? 

We  have  two  basic  choices.  One  depends  on 
the  bridge  principle,  while  the  other  depends 
on  resonances.  In  addition,  a  third  route  exists 
but  has  been  used  only  slightly  in  recent  years, 
This  one  depends  on  phasing,  and  is  rather 
critical  in  adjustment. 

The  bridge  principle  starts  with  the  idea 
that  in  a  perfectly  balanced  wheatstone  bridge, 
Fig.  2,  none  of  the  signal  fed  in  shows  up  at 


the  output  terminals.  The  balance  of  the  bridge 
doesn't  depend  at  all  upon  the  values  of  the 
bridge  legs,  but  only  upon  their  ratios. 

Since  we're  dealing  with  rf  energy,  the  re- 
sistors of  Fig,  2 A  can  be  replaced  with  capaci- 
tors as  in  Fig.  2B  with  no  change  in  per- 
formance. Now  if  we  can  just  put  this  idea 
to  work  we  can  make  sure  that  no  path  exists 
from  input  to  output  because  the  bridge  can 
be  balanced  to  eliminate  any  path. 

At  first  glance,  though,  the  idea  seems  to 
explode  in  our  faces.  Both  input  and  output 
to  any  stage  are  normally  grounded,  However, 
in  a  bridge,  there  is  no  common  terminal  be- 
tween input  and  output.  So  how  can  we  use 
it. 

Take  a  look  at  Fig.  3  and  the  answer  may 
begin  to  show  up.  Fig.  3 A  is  a  schematic  of  a 
typical  pentode  rf  amplifier  stage,  without  neu- 
tralization. Fig.  3B  is  a  representation  of  the 
input  and  output  conditions  of  the  stage,  re- 
drawn in  bridge  form. 

You  can  see  that  the  input  circuit  is  not 
really  grounded;  it  goes  to  ground  through  a 
bypass  capacitor,  and  if  an  additional  capaci- 
tor Cn  is  added  from  plate  to  the  cold  end  of 
the  grid  coil  then  we  have  all  the  requirements 
of  a  bridge,  which  can  be  balanced  bv  ad- 
justing  the  ratios  of  any  pair  of  adjacent  amis 
to  match  those  of  the  other  pair  of  adjacent 


arms. 
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Cg-p  is  fixed,  Cm  is  also  fixed  but  is  ab- 
sorbed in  the  input  tank  tuning  capacitance,  so 
this  can  be  adjusted.  Cn  can  also  be  changed 
as  required,  as  can  Cbp.  This,  then,  is  a  fully 
practical  neutralization  technique.  Later  on 
well  see  how  it  is  put  into  practice, 

The  resonance  principle  of  neutralization  de- 
pends on  the  fact  that  a  parallel- resonant  cir- 
cuit acts  as  a  roadblock  to  any  energy  at  the 
frequency  of  resonance. 

Thus,  all  we  need  to  do  to  cancel  out  the 
effects  of  Gg-p  is  to  add  a  coil  in  parallel  with 
it  adjusted  to  be  resonant  at  the  operating 
frequency.  Fig,  4  shows  how  it  looks;  since 
the  coil  is  connected  from  plate  to  grid,  a  large* 
value  blocking  capacitor  is  used  to  keep  high 
dc  voltage  off  the  grid, 

This  circuit  was  much  used  in  the  long  ago, 
and  was  resurrected  originally  in  the  Wallman 
cascode  circuit  for  VHF  reception.  From  there, 
it  was  adopted  in  the  first  Nuvistor  preamp 
used  by  hams,  and  has  continued  to  be  popular 
as  a  result. 
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FIGURE      5 


However,  it  has  its  faults.  One— not  men- 
tioned in  print  before  to  our  knowledge— is  the 
fact  that  il  a  slug-tuned  coil  is  used  to  make 
adjustment  easier,  and  if  the  slug  is  grounded 
(as  most  are)  then  any  adjustment  of  the  coil 
will  upset  tuning  of  either  the  grid  tank,  the 
plate  tank,  or  both.  This  comes  about  because 
of  capacitance  between  the  coil  itself  and  the 
grounded  slug,  which  appears  across  the  input 
or  output  circuit.  The  remedy  is  to  use  a  coil 
form  with  a  floating  slug,  such  as  the  cheap 


Now  for  Only 
$667a  month 

you  can  get  on  6  meters  both  in  the 
car  and  at  home 


UTICA"650"6Meter 

Transceiver  and  VFO 


$ 


189 


95 


Complete 


ONLY 
$C00 


DOWN 


Get  peak  "talkpower"  in  a  6  meter  transceiver 
with  the  Utica  "650."  The  brilliant  chromed 
steel  dual  cabinets  encase  more  features  and 
quality  than  any  other  instrument  in  its  price 
class.  22  watts  input.  VFO  included.  Has  ad- 
justable BFO,  TVI  filter  spotting  switch,  "S" 
meter  and  power  indicator.  2E26  final.  Dual  con- 
version. Squelch  and  RF  gain.  Operates  on 
either  117VAC  or  12VDC.  Complete  with  micro- 
phone and  117VAC  power  cord.  $189.95.  (12 
V.  cord  $3.! 


STAY  ON 

THE  AIR 

PLAN 


!T«l — Ntiw  you  can  enjoy  your  new  UTICA 
I'Hiiipriieni  without  jftdng  off  the  air.  You 
need  not  nhip  your  trade-in  in  to  us  until 
.vimj  receive  our  ahlptnent,  and  make  sure 
thui  your  new  merchandise  is  in  grjod 
working  condition. 


GOOD  NEWS   FOR  SERVICEMEN   18,   19,  20  years  old. 

Normally  wl-  COT  offer  flnfwrlm  only  to  persons  21  years  of  age  tar  older, 
Iluwever  if  you  are  18,  19,  or  20  years  old  and  in  the  Berrlce,  have  good 
credit  relations  and  can  |m>  20 %  down,  we  can  offer  yon  pur  financ- 
ing plan. 


AMATEUR 

ELECTRONIC 

SUPPLY 


3832  West  Lisbon  Avenue 

MILWAUKEE  8,  WISCONSIN  •  WEst  3-3262 

VISIT  OR  PHONE-do  not  write^our  branch  stores 
(they  have  no  mail  order  facilities} 

CHICAGO   31,    ILL.  ORLANDO,    FLORIDA 

G450  Milwaukee  Ave,  23  Azalea  Park  Sh\  Center 

ROrtney  3-IQ30  Phone  227-8231 


IMPORTANT  I   Be  sure  to  send  all  mail  orders 
and   inquiries  to   MILWAUKEE   STORE.    Dent.  C 

3£32    WEST    LISBON    AVENUE,    MILWAUKEE   8,    WISO. 

Shio   me   , 


'«'""•  ■■«■■■■■■*■■■   Ml  #■■*■■■* 


I  enclose  $ „.. .««„.„ .;  I  will  pay  the  balance 

Q  CO.D,         D  1  year        □  2  years         □  3  years 

I  want  to  huy  „ 1.)„.„.„.l,i,1„.,i.  and  want  ta  trade 

What"*  your  deal? 
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One  thing  that  has  been  bugging  us  about  our 
converters  is  the  problem  of  the  power  supply.  This 
is  particularly  true  on  our  DGC  units,  where  the 
demands  of  the  converter  are  really  a  bit  beyond 
the  resources  of  the  average  receiver.  We  have  been 
making  a  matching  power  supply  for  $59.50,  but 
we  haven't  liked  doing  it 

We've  now  worked  out  a  solution  to  this  misery. 
It  was  simple,  We've  changed  the  cabinet  housing 
the  DGC  enough  so  we  can  fit  a  power  supply  in 
for  those  that  want  it  Thus  it  is  no  longer  necessary 
to  have  two  separate  units  connected  by  a  power 
cable.  The  new  model,  the  DGCWNB-50,  144,  and 
220,  are  the  same  price  as  the  DGC:  $98,50.  The 
difference  comes  in  the  power  supply.  Now,  if  you 
want  a  power  supply  included  you  specify  Model 
DGCWNB&PSBI  and  the  price  is  only  $119.50.  You 
should  also  specify  the  band  and  output  frequency 
you  prefer  (or  the  receiver  you'll  be  using  with  it) 
and  the  type  of  connectors  (UHF,  if  you  don't 
specify)  you  need  on  it.  Remember,  money  back 
guarantee  for  30  days.  Your  Redline  DGCWNB&PSBI 
must  outperform  any  other  converter  made. 
We've  still  got  some  of  our  HJC-50  converters  for 


HJS 


HJC 
144 


$31.95  and  power  supply  HJS  for  $9,95.  These  will 
soon  be  supplanted  by  our  HJCWBIPS-50  models 
which  will  sell  for  $49.95.  These  are  six  meter  con- 
verters  with  14-18  mc  output  They  work  fine.  The 
HJCWBIPS  has  the  power  supply  built  in.  This  is  the 
same  as  our  HJC-144  which  also  sells  for  $49.95  at 
the  moment  and  has  its  power  supply  self-contained. 


Tripler 


HJC-50 


OK,  we're  ready  to  start  shipping  the  two  meter 
triplers  now.  These  gadgets  are  amazing.  You  plug 
the  output  of  your  two  meter  transmitter  into  the 
tripler  tup  to  10  watts  on  our  current  model)  and 
out  comes  about  five  watts  of  432  mc  R.F.,  com- 
plete with  modulation.  These  are  designed  to  work 
with  Communicators  and  rigs  of  that  power  level. 
You  can't  ask  for  an  easier  way  to  get  a  good  signal 
up  on  432.  Order  our  Model  TWIT,  price  $59.95.  No 
power  supply  needed  since  it  furnishes  its  own 
power. 

Buy  direct  from  Redline.  It  will  be  some  time 
before  we  are  big  enough  to  be  able  to  sell  through 
distributors. 


JAFFREY,  N 
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FIGURE     6 

little  TV  jobs  with  hex-holes  in  the  slug  and  no 
external  adjustment  screw. 

Now  to  the  phasing  techniques*  There  are 
several,  all  gone  into  in  some  detail  in  the 
ARRL  handbook  despite  their  relative  lack 
of  popularity.  One  of  the  simplest  makes  use 
of  a  balanced  plate  (or  grid)  tank  circuit  for 
an  otherwise  single-ended  stage,  as  shown  in 
Fig.  5,  A  capacitor  exactly  equal  in  value  to 
Cg-p  is  connected  to  the  otherwise- free  end 
of  the  tank,  and  ties  back  to  the  grid  itself. 

Now,  any  output  energy  which  gets  back  to 
the  grid  through  Cg-p  will  meet  an  exactly 
equal  amount  of  energy— but  of  opposite 
phaze— which  comes  back  through  Cn.  The 
two  will  cancel  out  because  they  are  equal  in 
strength  and  opposite  in  phase,  and  the  re- 
sult will   be  neutralization. 

This  phasing  circuit  is  not  subject  to  the 
criticalness  mentioned  earlier  as  an  objection  to 
phasing  circuits  in  general.  However,  because 
this  requires  a  balanced  tank  for  a  single- 
ended  circuit  it  is  yeilding  in  use  to  the  bridge 
techniques. 

In  push-pull  amplifiers,  Fig.  6,  you  have  a 
horse  of  a  different  color  indeed.  Here,  the 
balanced  tanks  are  already  required,  and  all 
that  must  be  added  for  neutralization  are  a 
pair  of  capacitors.  This  type  of  neutralization 
is  usually  called  "cross  neutralizing"  since  the 
energy  "crosses"  the  zero-line  of  pushing  or 
pulling. 

Many  tubes  intended  for  VHF  service  have 
cross-neutralization  capacitors  built  right  into 
them.  Some  of  these  tubes  include  the  6360. 
6252,  etc.  Occasionally,  however,  you  may 
find  that  even  with  such  a  factory-neutralized 
tube  you  must  still  do  something,  since  neu- 
tralizing in  the  rig  also  corrects  for  such  things 
as  coupling  between  output  and  input  tanks, 
etc. 

Another  phasing  type  of  neutralization  is 
shown  in  Fig.  7.  Here,  a  bit  of  output  is  picked 
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Ceramic  Microphone  with   push- 
to-talk  switch,   Plastic  case, 
cord  and  connector. 
Order  Stock  No.  57501 
Shipped  Prepaid  USA. 
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Johnson  Challenger       $89.95 
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UNMARKED  SWITCHES? 

RATS   NEST  OF  CORDS  AND   CABLES? 

Clean  up  the  mess  with 
A    NAME-O-MATIC   TAPE   EMBOSSER 


Wide  and  narrow  self -stick  strips,  makes  one  or  two  raUeU 
line  professional  style  labels.  (Drop  a  hint  to  the  XTL  for 
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FIGURE     8 


off  by  a  loop  coupled  to  the  output  coil,  and 
is  coupled  back  to  the  input  in  a  similar  man- 
ner. This  has  been  claimed  to  be  the  only  type 
of  neutralization  possible  for  a  stage  fed  from 
a  pi-network  and  looking  at  another  pi-net  for 
output  although  the  capacity- bridge  will  do  as 

well 

This  one  is  critical.  The  coils  must  be  placed 
and  coupled  so  that  both  phase  and  size  of  the 
signal  passed  back  is  right  to  cancel  the  un- 
wanted signal.  Since  the  placement  varies  not 
one  but  two  factors  at  the  same  time,  it's  most- 
ly a  matter  of  trial  and  error.  And  once 
you  get  it  set,  if  you  QSY  very  doggone  far 
you  have  it  all  to  do  over  again. 

Something  that  bears  attention  here,  before 
we  go  in  to  the  various  ways  of  putting  neu- 
tralization knowledge  into  practice,  is  the  idea 
of  just  what  we're  doing  when  we  neutralize 
a  stage.  You'll  remember  our  oddball  defini- 
tion: "the  process  of  providing  only  one  route 
from  input  to  output  of  a  single  stage".  Now 
all  the  way  through  we've  been  looking  at  one 
special  case  of  an  unwanted  input-output 
route;  this  is  grid-plate  capacitance.  But  it's 
far  from  being  the  only  route. 

For  instance,  there  mav  be  a  trace  of  in- 
ductive  coupling  between  the  output  and  input 
coils.  You  might  even  have  some  feedback  via 
the  power  supply  from  one  stage  to  the  pre- 
ceding one,  then  back  to  the  second-stage  grid 
through  normal  coupling  arrangements*  Capaci- 
tance across  the  tube  socket  is  no  smaller 
offender, 

And  before  a  stage  can  be  called  completely 
neutralized-  all  of  these  unwanted  routes  must 
be  blocked. 

This  was  hinted  at  a  few  paragraphs  back 
when  discussing  factorv-neutralized  tubes.  We 
have  never  vet  used  one  of  these  tubes  which 
did  not  require  some  external  neutralization; 


the  only  reason  which  could  require  external 
work  on  these  tubes  would  be  unwanted 
coupling  around  the  tube. 

And  this  fact  explains  why  nobody  can  give 
you  specific*  cut-and-solder-and-know-itll-work 
directions  for  neutralization  of  anything.  Move 
a  coil  1/16  inch,  change  a  chassis  from  alumi- 
num to  copper,  use  a  button -mica  bypass  in- 
stead of  a  disc  ceramic— any  of  these  seemingly 
minor  changes  in  a  circuit  may  require  vast 
changes  in  the  neutralization  components  be- 
cause of  variations  of  coupling. 

Note  that  two  of  the  three  examples  cited 
above  were  in  the  direction  of  better  workman- 
ship, not  poorer.  However,  since  neutralization 
takes  care  of  all  other  ills  (if  successful)  thru 
reduction  of  unwanted  coupling  through  better 
bypassing  or  more  conductive  grounds  could 
result  only  in  ooemeutralization  when  original 
specifications  of  the  neutralizing  circuit  are 
followed, 

And  overnetralization  can  hardlv  be  clis- 
tinguished  from  unclerneutralization;  both  give 
the  same  symptoms, 

Speaking  of  overneutralization  leads  us 
straight  to  some  thing  found  only  at  VHF.  Be- 
low a  region  which  begins  around  50  mc,  the 
representation  which  we  used  back  in  Fig.  IB 
for  a  pentode  completely  valid.  However,  the 
lead  from  the  actual  screen  inside  the  tube  out 
to  the  tube  pin  has  some  inductance,  as  do  all 
the  other  leads,  and  at  some  frequency  (usually 
above  50  mc)  this  screen-lead  inductance  res- 
onates with  the  screen-to-cathode  capacitance 
to  form  a  series-resonant  bypass  circuit, 

At  the  specific  frequency  at  which  this 
resonance  occurs,  the  screen  is  almost  perfectly 
grounded  for  rf.  At  a  slightly  higher  frequency, 
the  screen  circuit  is  equivalent  to  an  induct- 
ance rather  than  a  capacitance,  like  all  reso- 
nant circuits  on  the  high  side  of  resonance. 
This  inductive  component  reflects  back  into 
the  tube  through  electrode  interaction  to  reso- 
nate with  Cg-p,  and  the  ultimate  result  is  that 
at  some   frequency   in   the   VHF   region,    any 

tube  is  neutralized  bv  this  effect  without  ex- 

■ 

temal  neutralizing  devices. 

This  might  look  rather  attractive,  unless  we 
stop  to  realize  that  the  various  factors  which 
determine  just  what  frequency  the  effect  shows 
up  at  are  determined  primarily  by  the  physical 
size  and  placement  of  the  tube's  elements,  and 
are  not  under  our  control  at  all. 

And  few  tubes  indeed  have  "self-neu- 
tralizing" frequencies  which  fall  into  a  useful 
region  for  ham  purposes*  One  notable  excep- 
tion is  the  5894.  which  self -neutralizes  around 
50  mc. 

The  main  reason  for  devoting  all  this  space 
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COAXIAL  TYPE   SWITCHES 

multi-position,  single  or  multiple  gang 


Now  you  can  switch  coaxial  line  circuits  quickly 
and  without  error.  These  handy,  inexpensive  units 
are  available  with  "UHF",  "BNC*\  "N"  and  Phono 
type  connectors  for  use  with  either  52  or  75  ohm 
lines.  Phono  connector  types  are  specific  for  Hi-Fi 
applications.  Other  types  are  designed  to  handle 
RF  Power  up  to  30  MC,  1  KW  input. 


Stock  items  ready  for  shipment  are: 

Mode}  550A — Single  gang,  single  pole,  5  position  switch 
with  UHF  connectors.  Price:  58.25  each* 

Model  551A — Single  gang,  2  pofe,  2  position  special  purpose 
switch  with  UHF  connectors.  Ideal  for  switching  any  device 
in  or  out  of  series  connection  in  coax  line  circuits.  Price; 
$7.95  each. 

Model  560 — Single  gang,  single  pole,  5  position  switch,  same 
as  Model  550A  except  with  BNC  type  connectors.  Price: 
$11,95  each. 

Model  561 — Single  gang,  2  pole,  2  position  special  purpose 
switch,  same  as  Model  55} A  except  with  BNC  type  con- 
nectors* Price:  $9.95  each. 

Model  570 — Single  gang,  single  pole,  5  position  switch,  same 
as  Model  550A  except  with  N  type  connectors*  Price: 
$13.35  each. 

Model     580 — Single    gang,     single    pole,    5    position    switch, 

same  as  Model  550A  except  with  Phono  type  connectors* 
Price:  $7.35  each. 

Multiple  gang  types,  up  to  6  gang  for  single  pole — 5 
position  switches,  and  as  required  for  2  pole — 2  posi- 
tion switches,  are  made  to  order  with  any  connector 
types  listed  above.  Prices  on  request. 


*3<W$€€  £  WM&nWtt,  i$KC. 


Canal  St  and  Beaver  Dam  Rl    *    Bristol,  Pa. 

Foreign  Sales— Royal  National  Corp.,  Z50  West  57tti  St,  New  York  19.  W.V, 

OTHER  B4W  EQUIPMENT:  Transmitter*  AM-CW-SSB  •  Transistorised  Power 
Converters  and  inverters  •  Dip  Meters  •  Match  masters  •  Frequency  Multipliers 
*  Low  Pass  Filters  •  T-R  Switches  *  R.  F,  Filament  Chokes  •  Transmuting  R,  F, 
Plate  Chokes  •  Band-Switching  Pi-Network  Inductors  *  Cyclometers  *  Antenna 
Coaxial  Connectors*  Baluns  •  Variable  Capacitors  •  Toroidal  Transformers  •  Fixed 
and  Rotary  edgewotmd  Inductors  •  PIur  in  Coils  with  fixed  and  variable  links* 
Straight  tvoe  air  wound  coils  in  a  variety  nf  dimensions 


to  self -neutralization  is  that  above  the  self- 
resonant  frequency  any  attempts  to  neutralize 
a  stage  by  conventional  methods  will  only 
make  things  worse!  This  comes  about  because 
above  the  frequency  at  which  a  tube  self- 
neutralizes,  additional  external  neutralization 
only  adds  to  the  over-neutralization  present  to 

start  with. 

The  cure  is  to  reverse  normal  procedures; 
in  other  words,  to  use  the  "resonance"  type  of 
neutralization,  employ  a  capacitor  rather  than 
a  coil  (because  now  Cg-p  is  effectively  induc- 
tive rather  than  a  capacitance). 

This  effect  is  of  importance  only  at  2  meters 
and  above,  since  most  transmitting  tubes  self- 
neutralize  between  50  and  130  me* 

In  this  frequency  region,  one  of  the  simplest 
ways  to  combat  the  problem  is  to  add  a  meth- 
od of  tuning  the  screen  circuit.  Either  a  vari- 
able bypass  capacitor,  or  an  adjustable  coil  in 
the  screen  lead,  will  suffice.  By  adjusting  this 
control,  the  self-neutralizing  frequency  can  be 
pulled  somewhat,  to  move  it  to  the  frequency 
in  use.  Such  a  circuit  has  been  used  for  years 
in  the  popular  ARRL  2-band  120-watt  final  for 
6  and  2,  and  the  basic  circuits  for  both  capaca- 
tive  and  inductive  screen  tuning  appear  in  Fig. 

Now  to  see  how  to  put  our  ideas  into  prac- 
tice. First,  of  course,  we  must  choose  which 


of  the  various  neutralization  methods  we  in- 
tend to  use.  In  general,  the  resonance  tech- 
nique is  currently  used  most  widely  in  receiver 
applications,  while  either  the  capacity-bridge 
or  the  first  phasing  method  is  favored  for 
transmitters, 

However,  the  Ameco  Nuvistor  converters 
and  preamps,  winch  enjoy  a  wide  reputation 
for  fine  performance  (no  plug  intended),  use 
the  capacity -bridge  technique  for  neutraliza- 
tion rather  than  the  more  common  resonance 
idea,  So  for  a  start,  let's  plan  out  how  to  neu- 
tralize a  stage  by  the  capacity-bridge  tech- 
nique. 

Looking  back  at  Fig.  3b,  we  see  that  the 
key  elements  of  the  bridge  are  Cin  (plus  tank 
capacitance),  Cg-p,  Cn,  and  Cbp.  The  bridge 
will  be  balanced  when  Cin/Cg-p=Cbp/Cn? 
and  also  when  Cn/Cg-p  =  Cbp/Cin.  Either 
relationship  can  be  used  with  equal  results,  but 
the  two  lead  to  quite  different  values  of  Cbp 
and  Cn  at  times. 

Assuming  that  the  stage  we  want  to  neu- 
tralize uses  a  6146,  and  that  the  total  grid 
tank  capacitance  (Cin  plus  Ctank)  is  equal  to 
20  mmfd,  let's  develop  the  other  values. 

The  tube  handbooks  tell  us  that  Cg-p  for  a 
6146  equals  0.24  mmfd.  Using  the  first  rela- 
tion above  and  dividing  Cin  by  Cg-p  to  get 
our  ratio,  we  find  20/0.25  or  83.3  as  the  value 
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TOUR  OF  SCANDINAVIA 

The  institute  of  Amateur  Radio  invites  you  to  go  with 
a  group  of  amateurs  (and  their  wives  in  many  cases)  on 
a  three  week  all-expenses  (almost)  paid  tour  which  will 
include  Oslo,  Stockholm,  Helsinki,  Berlin  and  Copenhagen. 
The  tour  wiff  start  from  Idlewild  airport  on  August  30th 
and  fly  by  jet  to  Oslo,  We  are  planning  to  have  hamfests 
in  each  city  so  you  will  be  able  to  meet  the  local  ama- 
teurs and  get  to  Know  the  countries  better  The  cost  of 
the  trip  is  expected  to  be  $600  (unless  air  fares  change 
up  or  down  considerably)  and  this  will  include  all  air 
fares,  transportation  to  and  from  the  airports,  baggage 
handling,  hotels  and  breakfasts.  Your  only  expenses  will 
be  lunches,  dinners  and  sight-seeing.  The  normal  economy 
air  fare  for  this  trip  is  $657.  You  must  be  a  member  of 
the  Institute  of  Amateur  Radio  for  at  least  six  months 
before  the  flight.  Membership  is  $10,  We  are  planning 
on  limiting  this  trip  to  73  people,  so  get  your  reserva- 
tions in  early.  Send  $300  for  the  reservation,  with  the 
remainder  due  60  days  before  the  flight  You  may  have 
a  full  refund  up  to  60  days  before  the  flight.  Well  have 
the  details  on  refunds  at  later  dates  for  you  when  the 
new  regulations  are  firm.  Send  In  your  reservation  early 
and  be  sure  of  getting  first  choice  on  accommodations. 
Make  check  payable  to  the  Institute  of  Amateur  Radio, 
and  send  to  the  Institute  at  Peterborough,  New  Hampshire. 


TOUR  OF  EUROPE 

The  Institute  of  Amateur  Radio's  second  tour  of  Europe 
is  now  being  set  up  with  representatives  in  the  countries 
we  shall  be  visiting.  The  tour  plans  to  leave  Idlewild  on 
September  21,  flying  to  London  by  jet  We  will  spend 
about  four  days  each  in  London,  Paris,  Geneva,  Home  and 
Berlin,  flying  by  jet  all  the  way.  The  price  for  the  whole 
shebang  is  just  $600  and  that  includes  all  flights,  bag- 
gage handling,  busses  to  and  from  hotels,  hotel  bills,  and 
breakfasts.  It  will  also  include  a  sightseeing  trip  or  two, 
particularly  one  into  East  Berlin,  something  you'll  never 
forget.  Lunches  and  dinners  are  your  own  responsibility. 
Most  of  the  folks  on  the  1963  tour  found  that  they  spent 
about  $200  on  food,  sightseeing,  and  souvenirs,  although 
some  spent  less  than  $100. 

One  of  the  persons  from  each  family  gomg  must  be  a 
member  of  the  Institute  of  Amateur  Radio,  This  costs  $10 
a  year.  We  must  have  your  reservation  of  $300  each  as 
soon  as  possible* 

It  is  highly  unlikely  that  you'll  ever  get  a  chance  to 
travel  at  low  rates  like  this  again.  We  know  the  inex- 
pensive, but  nice  hotels  where  the  rooms  are  fine,  the 
food  good  and  the  location  central.  And  please,  if  you're 
going  to  Europe,  don't  pass  up  the  book,  "Europe  on  $5 
a  Day"  which  is  sold  by  Radio  Bookshop  for  $1.95  post- 
paid. This  book  is  worth  many  times  its  price. 

We  are  planning  to  have  Pierre  Catala  F2B0  as  your 
guide  on  this  trip.  Pierre  speaks  almost  accentless 
American  and  absolutely  accentless  French.  He  knows 
Europe  very  well  and  can  give  you  a  lot  of  valuable  ideas 
on  things  to  see  and  do. 

Now,  about  those   reservations   .  .   ,   better  hurry, 
Institute    of   Amateur    Radio  Peterborough,    N,    H. 


which  Cbp/Cn  must  equal.  This  tells  us  that  if 
we  use  a  ,001  mmfd  bypass  capacitor,  which 
is  the  same  as  1000  mmfd,  we  will  need  a 
value  for  Cn  of  Cbp/83.3,  or  1000/83.3, 
which  comes  out  as  12  mmfd. 

However,  neither  Cg-p  nor  the  precise  value 
of  Cm  is  that  predictable,  so  we  make  Cn  va- 
riable over  rather  wide  limits*  Acceptable  range 
would  be  from  3  to  30  mmfd  for  this  example. 

When  the  stage  is  built,  Cn  should  initially 
be  set  to  about  12  mmfd.  Drive  and  voltages 
are  then  applied,  and  the  stage  is  ready  to  be 
neutralized. 

A  number  of  techniques  exist  for  accom- 
plishing this.  The  time-honored  method  is  to 
adjust  tuning  for  maximum  drive,  and  dip  the 
plate  circuit.  If  the  grid  current  flickers  down- 
ward as  the  plate  circuit  is  tuned,  the  stage  is 
not  neutralized.  Move  the  setting  of  Cn  a  hair 
{ caution— high  voltage)  and  try  again.  If  the 
flicker  is  larger  you  went  the  wrong  way.  By 
making  it  a  round-robin  technique,  you  can 
sooner  or  later  find  the  point  at  which  maxi- 
mum grid  current  and  minimum  plate  current 
coincide,  and  this  point  is  taken  as  perfect 
neutralization. 

A  faster  and  simpler  technique  is  to  remove 
plate  and  screen  voltage  from  the  stage  being 
neutralized,  and  connect  that  stage's  output 
circuit  to  a  sensitive  rf  indicator.  W6ZW  uses 
a  VTVM  equipped  with  if  probe,  K5INC  uses 
an  C-meter  equipped  receiver,  and  others  pre- 
fer to  use  a  sensitive  SWR  bride  ( when  dealing 
with  high  enough  power  levels )  • 

At  any  rate,  no  matter  what  the  indicator, 
drive  is  adjusted  for  maximum  indication  of 
"leak- through'*  power.  Then  the  neutralization 
is  adjusted  for  a  null  of  the  leak- through.  A 
virtually  perfect  nidi  should  be  obtained  unless 
the  indicator  is  so  sensitive  that  it  is  picking 
up  signal  from  the  driving  stage  as  well  as  via 
feedthrough  (a  receiver  with  S-meter  can 
easily  do  this). 

In  low-power  applications  such  as  receivers, 
the  filament  voltage  may  be  removed  instead 
of  the  B+;  this  is  the  usually  recommended 
way  to  neutralize  Nuvistor  converters.  How- 
ever, Cg-p  may  change  somewhat  when  the 
tube  is  cold  as  compared  to  that  at  operating 
temperature,  so  removing  the  B+  usually  gives 
a  more  accurate  adjustment. 

Once  you  get  the  null,  the  adjustment  is 
complete  and  you're  ready  to  operate* 

However,  if  you're  shooting  for  really  precise 
adjustment  you  may  discover  that  Cg-p  is  not 
constant  with  changes  in  plate  current,  and 
Cin  varies  somewhat  as  you  tune  over  a  band 
if  you  adjust  die  grid  tuning  capacitor.  Both 
of  these  effects  can   un-neutralize   your   care- 
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fully   achieved    adjustment    rather    easily. 

To  combat  this  problem,  T,  Jf  B rooks %  Jr., 
W50SL,  made  a  modification  of  the  standard 
capacitiy-bridge  circuit  which  has  several  ad- 
vantages. For  one  thing,  the  neutralization  can 
be  adjusted  with  the  rig  on  the  air,  even  if 
the  power  supply  voltage  runs  into  the  kilovolt 
region.  For  another,  adjustment  is  "band- 
spreaded"  so  that  it  becomes  much  easier. 

As  described  in  the  January  1958  issue  of 
CQ  (edited  at  the  time  by  an  iconoclast  from 
Brooklyn  whose  call  we  can't  quite  place  at  the 
moment),  the  Brooks  circuit  is  identical  to  the 
conventional  capacity  bridge,  except  that  Cbp 
is  the  adjustment  rather  than  Ciu 

Moving  back  a  moment  to  Fig,  3B  and  our 
previous  example,  we  can  determine  from  the 
bridge  relationships  that  for  neutralization  to 
be  accomplished,  Cbp  must  equal  Cin  times 
Cn?  all  divided  by  Cg-p.  If  all  except  Cbp  are 
fixed,  then  adjustment  of  the  value  of  the  by- 
pass will  accomplish  neutralization. 

Let's  run  through  the  previous  example  again 
from  this  viewpoint.  Cin  will  remain,  as  before, 
20  mmfd,  while  Cg-p  is  fixed  at  0.24  mmfd. 
Let's  use  a  4.7  mmfd  3-KV  capacitor  for  Cn, 
though,  instead  of  the  conventional  adjustable 
type,  and  see  what  we  come  out  with. 

Plugging  in  the  figures  we  find  that  Cbp 
must  equal  20  times  4.7,  or  94,  divided  by  0,24. 
This  works  out  to  be  392  mmfd.  A  standard 
365  mmfd  BC  variable,  shunted  by  a  100 
mmfd  fixed  capacitor,  would  give  plenty  of 
range. 

Now  let's  see  what  happens  if  we  re  tune  to 
the  low  end  of  the  band  and  Cin  rises  to  25 
mmfd.  The  figures  are  now  25  times  4,7,  or 
117.5,  divided  by  0.24,  which  works  out  to  be 
490  mmfd.  Our  100  mmfd  padder  wouldn't 
quite  make  it,  but  a  220  mmfd  fixed  unit  would 
and  would  still  work  at  the  high  end  as  well. 

Similarly,  if  Cg-p  changes  under  the  in- 
fluence of  plate  current,  the  variable  bypass 
can  quickly  be  shifted  to  restore  neutralization. 

Using  the  Brooks  system,  the  null  technique 
of  actually  performing  the  neutralization  can 
be  employed  only  to  find  the  preliminary  set* 
ting.  Adjustments  under  full  power  must  be  of 
the  grid-current /plate- current  type,  with  grid 
peak  coinciding  with  plate  null. 

In  the  original  description.  Brooks  described 
use  of  his  system  with  a  750-watt  rig  em* 
ploying  a  pair  of  4-125  A's;  his  variable  bypass 
was  a  20-470  mmfd  unit  Voltage  rating  need 
not  be  large  since  only  the  bias  voltage  for  the 
stage  appears  across  it 

A  similar  technique  was  described  in  QST 
by  W1HZE,  except  that  he  used  the  variable 


only  for  breadboarding  to  find  the  proper  value 
of  bypass  capacitor  so  that  the  bridge  could 
be  easily  balanced  with  available  conventional 
neutralizing  capacitors.  He  suggested  using  a 
triple-section  365mmfd  broadcast  variable,  and 
for  those  of  us  who  dislike  even  the  slight 
arithmetic  needed  to  calculate  bypass  values 
it's  a  good  trick. 

Now  for  a  bit  of  wrap-up.  It  appears  that 
nowhere  in  these  paragraphs  did  we  really 
show  any  good  reason  for  neutralizing  receiver 
stages  except  to  avoid  oscillation  (not  that  it's 
not  a  good  reason  in  itself) . 

It  may  get  a  bit  sticky  here  and  there  to 
show  why,  but  we'll  have  a  go  at  it.  From  the 
definition  we  have  established  for  the  process 
called  neutralization,  it  follows  automatically 
that  perfect  neutralization  eliminates  all  re- 
generation or  positive  feedback. 

Now  in  an  amplifier  stage,  positive  feedback 
isn't  a  real  good  thing  even  if  it's  not  strong 
enough  to  cause  oscillation.  It  will  give  greater 
gain,  but  along  with  the  greater  gain  comes 
excessive  noise  and  unpredictable  variations  of 
the  shape  of  the  passband. 

The  biggest  villain,  of  course,  is  the  noise, 
A  regenerating  front  end  at  higher  frequencies 
(15  meters  and  up)  can  at  times  make  the 
difference  between  hearing  and  not  hearing 
the  signal.  What  signal  is  there  comes  through 
stronger,  yes— but  the  added  noise  is  also 
stronger,  and  overpowers  the  signal  along  the 
way. 

This,  then,  is  the  reason  for  accurate  neu- 
tralization of  a  receiver  stage.  When  no  re- 
generation is  present,  the  stage  will  contribute 
as  little  extra  noise  as  it  possibly  can— and  we 
have  a  better  chance  of  reading  those  "down- 
in-the-mud"  signals  which  are  usuallv  good 
DX, 

So  there  it  is;  an  organized  tour  through  the 
strange  mysteries  of  "neutralization",  Now  all 

we  ask  is  that  you  don't  trample  us  in  the  rush 
to  fix  up  the  rig  the  right  way. 
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More  Comments  on  "Incentive  Licensing" 

Mr.  Collett,  a  former  Director 
of  the  ARRL,  has  a  few  ivords 
for  us  all. 


Over  the  past  ten  months  the  placid  surface  that 
normally  covers  the  body  politics  of  Amateur  Radio  has 
been  slightly   agitated. 

Beginning  in  February  with  the  QST  editorial*  ,  *  . 
'KrMricted  voice  bands  again?"  .  *  .  (as  a  serious  and 
searching  question  this  heading  can  now  le  considered 
meaningless  and  academic)-  As  events  over  the  months 
from  February  indicate;  the  editorial  was  planted,  the  out- 
come of  "favorable**  Board  action  assured  and  the  ARRL 
Program  show  'was  mi  the  road,*  However,  careful 
measures  were  employed  to  give  the  entire  charade  an 
aura    of    democratic    action. 

Last  May  the  ARRL  Board  acting  out  the  tableau, 
adopted  Director  Chaffee's  sweeping  motion  to  extend 
and  re-establish  an  advanced  type  of  license  and  to 
thereby  give  to  the  ARRL  officers — the  originators  of  the 
"Program" — carle  blanche — a  blank  paper,  if  you  will — 
to  write  their  own  ticket.  What  the  F,CC.  received  last 
October  3rd  comprised  that  ticket.  Had  the  composers 
of  this  "ticket"  possessed  a  historical  sense  they  would 
realize  that  the  era  of  ARRL  "ticket  writing"  ended  in 
19 48 1  as  we  shall  presently  chronicle* 

ARKL's  "Program"  was  filed  at  FXX\  m  the  cause 
for,  and  in  the  name  of  .  .  .  *rthc  officers  and  directors 
of  the  League — the  elected  representatives  of  the  more 
than   80,000  amateurs  licensed  by  this   Commission"  -   .    . 

To  even  the  casual  student  of  ARRL's  speckled  and 
vaseillating;  political  career,  the  assumption  of  such  em- 
bracing  rigiits   of   blanket    representation    is  appalling:* 

Tedious  as  history  is  to  many,  a  review  is  necessary 
of  the  past  15  or  so  years  of  ARKL's  political  conduct 
in  order  to  evaluate  and  understand  why  the  American 
Amateurs  stand  today  unprepared  to  battle  any  and 
all  foes  of  the  uncertain  future;  or  even  to  correct,  as  of 
this  'late,  his  faults  as  charged  of  him  by  BOTH  his 
AKRL  and  the   F.C.C. 

Before    we    go    back    to    the    earlier    beginnings    of   our 

present  dilemma,  let  us  consider  various  recriminations 
which  the  Commission  and  ARRL  spokesmen,  salaried 
and  otherwise,  have  employed  in   their  finger  pointing-* 

I  CX\  spokesmen  point  up  the  Amateur's  disinclina- 
tion to  emergency  matters  without  realistically  acknowl- 
edging the  partisan  character  of  many  of  the  Civil  De- 
fense radio  installations.  Further,  the  Commission  seems 
fascinated  by  sheer  numbers  rather  than  the  quality  of 
performance  in  emergency  communications  achievemen 
Can  this  attitude  project  an  atmosphere  for  future  CB 
frequencies    to    be    considered? 

Conversely,  ilir  AkRh  requests  the  Commission  tc 
enact  Wb  "Program*1  even  though  it  will  k  ,  ,  .  "per- 
haps unpopular'1;  which  by  innuendo  infers  previous  laxity 
by  the  enforcement  agency,  and  that  the  Amateur's  present 
plight    i>   the  responsibility   of  the   F,CX. 

After  more  than  40  years  of  assuming  ENTIRE  .  .  . 
"representation  of  the  radio  amateur  in  legislative  mat- 
ters" .  .  .  the  League  officers  seem  to  unwittingly  and 
belatedly  confess  of  their  lack  of  requisite  leadership  in 
Amateur    affairs. 

"Act/  the  League's  counsel  urges,  "promptly  and 
favorably  on  this  petition"  ,  .  ,  and  prior  to  this  the 
astute  counsellor  states,  ,  «  .  "the  warning  signs  are 
too  numerous  to  be  ignored"  .  .  ,  Who,  may  we  in- 
quire woke  this  gentleman  up?  And  what,  we  pray,  has 
the  capable  Mr.   Paul  Segal  been  doing  all  these  years? 

Tie  thousands  of  amateurs  that  built  the  successful 
publishing  I  usiness  that  is  QST  today,  that  bought  and 
paid    for   a    new    luilding    where   QST    is   housed,   are   now 


ironically  charged  in  QST  pages  and  F.CX,  petition 
with  a  delinquency  they  are  little  aware  they  possess. 
Cannot  the  truism  about  «  .  ,  "no  delinquent  children 
just   delinquent    parents"    ...    be   restated    here? 

To  now  argue  or  re-emphasize  that  Amateur  Radio  is  a 
service  and  not  a  hobby  is  at  this  late  date  merely  a 
scapegoat  rebuttal  by  League  officials  to  escape  their 
basic  responsibility.  Tacitly  it  is  an  admission  of  lost 
opportunities,   a    spilled   milk   philosophy* 

Let  us,  historically,  now  review  some  of  these  lost 
chances  to  provide  true  leadership  to  the  I  lieu,  and  now, 
rudderless  and  bewildered  Amateurs  that  make  up  the 
membership  of  the  ARRL. 

At  its  Board  meeting  in  May,  1948,  the  ARRL  Board 
was  offered  this  motion  by  then — Director  Richelieu  of 
Milwaukee  ,  ,  .  "Moved,  that  a  League  (ARRL)  branch 
office  be  established  and  maintained  in  Washington,  D,  C, 
and  manned  by  capable  personnel  well  versed  and  trained 
in  Amateur  Radio  practices  with  regard  to  public,  rela- 
tions and  governmental  contacts  so  essential  in  organiz- 
ational   welfare/' 

Did  ARRL  Officers  and  Directors  embrace  this  plan 
to  further  the  Amateur  cause  on  a  National  scale?  Or 
similar  motions  of  the  same  category  offered  by  other 
Directors  throughout  the  late  40s  and  early  50s?  Or 
would  the  League's  official  family  even  condescend  to 
consider  another  motion  made  at  the  1948  meeting  *  *  . 
"Moved,  that  a  permanent  committee  be  formed  to  study 
and  recommend  all  possible  means  of  (to)  solidify  the 
Amateur's  position  with  the  general  public  and  the 
Government  of  the  United  States,  *  .   ." 

QST  for  July  1948  marks  the  burial  crypt  of  these 
motions.  These  blueprints  for  leadership  o tiered  the  League 
so  very  long  ago,  are,  by  their  disinterment  an  indictment 
of  the  League's  perpetual  policy  of  remaining  inactive  as 
respects  politics  on  either  the  National  or  International 
scale  through  the  I A  RILL  The  compelling  reason  for  the 
ARRL's  continued  silence  and  non-political  policy  is  to 
assure  a  continuation  of  the  League's  tax  exemption 
status.  The  cost  of  this  administrative  engrossment  with 
fiscal  frugality  can  be  incalculable.  We  have  no  desire 
to   be    the    world's    richest    FORMER    license-holders. 

Activities  by  other  tax  exempt  groups  along  the  Poto- 
mac, lobbying  for  their  special  interests  seems  to  go  un- 
noticed by  our  League  leaders.  Acknowlcdgedly,  to  sue- 
cessfully  project  the  value  of  Amateur  Radio  far  and  wide 
costs  money t  and  at  the  minuscule  membership  fee  of 
$5.00  little  in  the  field  of  exploiting  our  virtues  can  be 
accomplished.  This  pittance  for  a  years'  membership,  paid 
for  by  many  that  blow  a  $25.00  tube  with  a  philosophical 
shrug,  is  inexcusable  and  further  marks  the  l;i>  I  of 
leadership  at  ARRL  Board  level.  Let  the  League  take 
prompt  and  positive  action  to  enhance  our  image,  at  home 
and  overseas  and  then  dare  to  hand  the  bill  for  such 
necessary  and  long  overdue  work  to  the  membership  of 
the  ARRL,  Political  suicide?  Well,  minus  such  action  by 
SOME  GROUP,  SOMEWHERE,  all  members  of  the 
ARRL  Board  will  unquestionably  be  referred  to  in  the 
previous   sense   ...    in   any    case. 

Raising  membership  fees  would  take  guts  and  a  vision 
that  transcends  thoughts  of  re-election.  To  state  a  fact  of 
political  life  perfunctorily,  to  assure  yourself  second  place, 
skimp    on    the   buck  ! 

If  present  League  officers  are  uncertain  that  bedrock 
political  activity  here  and  now,  and  especially  to  and 
with  foreign  delegates  will  not  better  our  position  at 
the  next  International  conference,  then  they  should  have 
their  respective  noses  wiped  and  be  replaced  by  a  realistic 
Board  of  Directors.  Amateur  Radio  can  no  longer  enjoy 
the  luxury   of  such   political  nah'ete. 
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In  Amateur  Radio's  future  there  should  be  more  than 
entertaining  and  exciting  QSO  part  it-  wherein  bigger 
and  bigger  scores  have  been  the  innocent  way  of  life 
for  so  many  of  us.  In  its  "Program/*  seeking  .  .  . 
"upper-level  incentive  licensing**  .  ,  ,  tbe  ARRL  officers 
ask,  seemingly  for  a  new  broom  with  which  tbe  cobwebs 
of  operational  decadence  can  be  hopefully  swept  away. 
In  all  that  we  have  read  and  heard  since  the  February 
editorial  emerged,  there  has  never  been  mentioned  printed 
or  said  as  to  what  group  of  Amateur  Radio  representa- 
tives MIGHT  be  responsible  for  the  cobwebs  of  our 
present  day  indifference  to  the  style  and  manner  of  our 
conduct,  now,  suddenly  so  important  to  our  ARRL 
officers.  The  membership  could  wisely  use  a  new  broom, 
also. 

The  history  of  Amateur  Radio  is  one  of  constant  and 
ever  present  insecurity.  To  have  continued  under  such  pre- 
carious conditions  is  almost  entirely  due  to  the  efforts  of 
Hiram  Percy  Maxim  going  back,  now,  to  45  years;  and 
aside  from  tins  life-saving  work  of  our  first  ARRL 
President  and  League  founder,  it  grows  increasingly  ob- 
vious that  Ham  Radioes  political  fences  have  had  little 
attention    since    his    era* 

Only  one  important  ARRL  Board  meeting  bas  ever 
been  held  in  the  Nation's  Capitol,  and  that  only  because 
of  F.CC/s  Docket  9295,  and  the  rapid  growth  of  or- 
ganizations other  than  ARRL  purporting:  to  represent 
Amateur  Radio.  The  true  history  of  tbe  Docket  9295 
has  never  appeared  in  the  pages  of  QST  either  for  the 
enlightenment  or  education  of  the  League's  membership, 
in  retrospect  this  omission  now  takes  on  significance.  An 
uninformed  membership  makes  few  demands  on  those 
■  -] i (powered   to  represent   them. 

Briefly,  Docket  9295  original  concept  flowed  out  of  the 
1948  Board  meeting  of  the  ARRL  and  tbe  failure  of  that 
body  to  adopt  many  of  the  proposals  thereupon  offered, 
The  historic  votes  of  14  to  2  crushed  much  of  the 
progressive  program  offered  the  1948  Board  that  con- 
ceivably would  have  strengthened  the  ARRL  policies 
then    and    forestalled    the    present   predicament. 

Many  leading  Amateurs,  in  and  out  of  Government 
service,  in  the  area  of  the  District  of  Columtia  im- 
portuned the  F.C*C.  to  take  action  to  halt  amateur 
radio's  drift  along  a  leaderless  path  to  obsolescence,  To 
these  and  many  other  amateurs,  the  ARRL  no  longer 
deserved  the  long  enjoyed — albeit  unofficial  privilege  of 
writing    its     "own    ticket/1     During    this     fateful    year    for 

m     Radio    the    services    of    its    most    skillful    politician 


were  lost  through  the  passing  of  K.  B.  Warner,  This, 
likewise,  had  an  impact  on  subsequent  events  that  cul- 
minated   in    shaping    Docket    9295. 

Late  in  the  fall  of  1948,  League  Secretary  Itudlong 
was  invited  to  review  the  draft  of  9295  in  Wa&hiagtaau 
One  hurried  reading  made  "Bud'  realize  he  had  ahold 
of  a  'hot  potato** ;  that  the  passage  of  the  Docket  would 
have  tremendous  effect  on  amateur  radio.  He  immediately 
informed  the  then  League  President  Bailey  of  the  Docket's 
content.  This  individual  did  not  officially  inform  his 
Board  of  Directors  of  the  Docket  for  several  months,  thus 
not  allowing  ample  time  for  the  Directors  to  contact 
their  membership.  At  the  time  the  plea  was  advanced  that 
League  officials  were  sworn  to  secrecy.  The  Docket  to 
become  a  law  had  first  to  be  made  public,  as  required 
by  law,  and  fortunately  this  is,  not  yet,  a  country  of 
secret  laws !  Bailey's  oversight,  whether  by  design  or 
accidental  is  said  to  have  inspired  his  retirement  at  the 
next  ARRL  presidential  election  by  the  Board.  The  final 
Docket  9295,  as  referred  in  the  League's  "Program* 
petition  in  November  QST,  was  passed  very  much  watered 
down  from  it's  original  draft.  Briefly,  however,  there  was 
some  unprecedented  accord  within  Amateur  ranks,  but, 
unfortunately,   only   briefly. 

Regretfully,  after  many  years,  these  events  are  recorded 
for  the  first  time,  not  to  demean  or  calumniate  any  in- 
dividual but  rather  to  reveal  wherein  a  system  of  reposing 
our  complete  faith  in  a  single  image  has  a  fallacious  foun- 
dation  and   an   end  of   positive   finality. 

To  most  Amateurs  the  image  of  ARRL  parallels  the 
respect  with  which  they  hold  their  religion.  To  many  this 
faith  is  absolute — and  blind.  As  normal  citizens  most 
Amateurs  give  weight ful  thought  as  to  their  selection 
of  a  national  representative;  even  occasionally  writing 
these  members  of  Congress.  As  Amateurs — when  they 
vote  for  their  League  Directors,  they  question  the  in- 
cum  lent  NOT,  but  term  after  term  return  him  to  office 
This  political  insouciance  in  ARRL  political  affairs  stem- 
ming, perhaps  from  the  hobby  image  breeds  official 
indifference  the  like  of  which  can  be  detected  m  the  gene- 
sis of  ARRL's  petition  on  Incentive  licensing. 

For  this  "Program"  may  we  suggest  the  epitaph,  "Alas, 
so    very    tittle    and    so    very    late," 

Len  Cull*  it,  KZ5LC 

Box  736 

Balboa,  Canal  Zone 
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Still  Move  on  "Incentive  Licensing 


The  story  behind  this  release  should  be  of  interest  to 
those  who  have  read  Prose  Walker's  article  in  the  Oc- 
tober  1963   issue  of  QST. 

Last  April  Prose  Walker  of  Collins  Radio,  formerly  an 
FCC  expert  at  ITU  conferences,  clearly  indicated  to  a 
number  of  key  ARRL  people  and  the  writer  that  unless 
a  major  effort  was  made  well  in  advance  of  the  next 
ITU  conference  we  amateurs  were  quite  probably  going 
to    lose    our    HF    assignments- 

This  release  was  prepared  and  distributed  to  the  ARRL 
Executive  Committee,  hoping  some  evidence  of  action 
would  be  forth  coming;  from  this  Committee.  No  evidence  of 
action,  even  of  any  interest,  has  been  fed  back  to  the 
writer. 

The  question  can  be  answered  and  should  be  an- 
swered promptly  by  the  leaders  of  the  ARRL.  Does  the 
ARRL  Executive  Committee  believe  our  HF  assign- 
ments are  in  serious  danger?  If  the  answer  is  negative, 
quite  obviously  others  who  feel  differently  about  the  mat- 
ter should  initiate  action  in  accordance  with  their  own 
beliefs, 

If  the  ARRL  Exec.  Com tnt tee  feels  there  is  a  real  and 
ever  growing  danger,  is  it  willing  to  battle  with  all  the 
tools  of  the  trade  used  by  our  enemies  or  is  it  com* 
mitted  to  a  policy  of  being  nice  guys  with  martinis  for 
everyone  in  the  house  after  we  have  lost  the  battle. 

The  basic  question  seems  to  be,  do  the  amateurs  really 
want  to  put  up  a  real  fight  on  a  "no  hold  barred  basis" 
for  the  retention  of  our  high  frequency  bands? 

1.  Can  the  ARRL  make  the  tremendous  effort  needed 
to  stem  the  tide  of  frequency  grabbing  from  the  amateur 
radio  service  now  m  the  making  between  the  international 
broadcasting  and  point  to  point  radio  services  of  30  odd 
new  governments  and  a  substantial  number  of  the  70  old 
so-called  old  countries* 

2.  Is  it  geared  to  such  an  effort  management  wise 
and/ or    tradition    wise. 

3.  The  record  at  ITU  conferences  for  the  past  40  years 
clearly  indicates  that  the  only  service  to  lose  frequencies 
at    these   conferences    is    the    radio   amateur   service. 

4.  With  recent  addition  of  30  new  countries  all  want- 
ing frequencies  it  is  quite  obvious  that  unless  some  con- 
structive work  is  done,  pressures  to  eliminate  the  radio 
amateur  service  from  the  high  frequency  portion  of  the 
spectrum  at  the  next  ITU  conference  will  reach  an  all 
time  high. 

5.  Are  the  ARRL  officers  and  directors  afraid  to  do 
battle  with  one  or  more  segments  of  our  own  govern- 
ment ,  particularly  the  Voice  of  America  section  of  the 
State    Department  ? 

In  all  probability  the  answer  is  yes.  Like  the  majority 
of  Americans  benumbed  mentally  by  the  stupendous  mag- 
nitude of  our  Federal  Government  they  have  forgotten 
this  is  stiU  a  Republic  and  still  is  of  and  for  the  people 
{if  they  will  get  up  off  the  floor  and  fight)  and  still  has 
the  checks  and  balances  of  the  Congress  the  Presidency 
and  the  Supreme   Court. 

They  probably  will  have  tremendous  doubts  of  the 
strength  of  a  lobby  which  can  be  established  to  work  for 
our  continued  existence  in  the  high  frequency  portion 
of  the  spectrum  and  therefore  abandon  hope  at  the  outset. 

6.  Would  they  authorize  the  expenditure  of  the  funds 
necessary  to  a  good  job?  This  too  is  highly  question- 
able as  this  might  cost  as  much  as  $lGQt0OO  a  year  for 
three    or    four    years    at    least* 

7.  To  sum  up  the  situation,  the  ARRL  leadership,  while 
it  is  clearly  aware  of  the  dangers  to  our  continued  ex- 
istence on  the  high  frequency  bands  is  on  the  horns  of  a 

dilemma. 

This  is  the  cheap  way  out  but  even  an  idiot  can  tell 
this   will   mean    total   disaster   at   the  next   ITU   meeting. 

The  concept  of  hiring  professional  lobbyists  and  tech- 
nical consultants  to  do  a  professional  job  in  a  highly 
specialized  professional  field  is  just  too  much  to  expect 
from    most    ARRL    leaders. 

Is  it  really  worthwhile  to  retain  our  amateur  simon 
purity  intact  and  let  others  disembowel  us  behind  the 
scenes  with  every  dirty  trick  in  the  book? 


8.  Is  the  best  way  out  the  formation  of  a  new  organiz- 
ation of  amateurs  primarily  with  professional  radio  back- 
ground who  arc  fully  aware  of  the  realities  of  dirty 
politics,  back  room  deals,  how  to  stir  up  Congressional 
pressure  in  the  Administration  when  necessary  and  all 
the  professional  tricks  of  the  trade  which  are  as  little 
known  at  Newington,  Conn.,  as  they  are  in  Elko, 
Nevada. 

Such  a  group  will  need  a  mouth  piece  in  the  form  of 
a  magazine.  It  will  also  need  lots  of  cash.  Both  should 
be  readily  obtainable,  particularly  when  the  average  ham 
with  better  than  $1000  worth  of  gear  finds  out  what  his 
chances  are  of  converting  it  to  the  scrap  heapt  unless 
drastic  action  is  started  immediately  to  protect  his  interests. 

9.  The  hardest   task   k  to  get   the  ARRL  leadership  to 

commit  themselves.  Instead  of  holding  an  Executive  Com- 
mittee meeting  for  a  week  with  an  agenda  devoted  to 
this  subject  exclusively,  meetings  are  held  for  one  day 
on  important  matters  like  League  Affiliation  grants  to 
various  radio  clubs*  incentive  licensing  (which  is  a  big 
mistake)  when  amateur  unity  is  needed  and  it  can  not 
possibly  eliminate  operating  malpractice. 

In  short,  if  the  ARRL  leadership  would  throw  in  the 
sponge  officially  on  backing  an  aggressive  campaign  to 
preserve  the  amateur  HF  bands  the  way  would  immedi- 
ately be  left  open  for  a  new  group  to  step  in  and  put 
on  a  real   campaign. 

The  alternate  to  these  concepts  b  to  have  parallel 
efforts  going  on  at  the  same  time.  Competition  is  called 
the  life  of  trade.  Perhaps  it  will  provide  continued  amateur 
operation  on  the  HF  bands  after  the  ITU  conferences  in 
1965   and    1969. 

10.  What  are  some  of  the  things  that  should  be  con- 
sidered as  elements  of  a  hard  hitting  campaign?  First  of 
all  we  certainly  need  a  reasonably  accurate  idea  of  who 
is  for  and  who  is  against  amateur  radio  in  all  of  the  100 
odd  countries  who  have  a  stake  in  the  ITU  grab  bag 
(conference). 

This  will  require  the  assembly  of  an  organization  chart 
of  all  of  the  governments  concerned  showing  the  relation- 
ships and  personnel  involved  in  the  department  sections 
of  the  equivalent  of  our  FCC,  DOD  and  State  Depart- 
ments. In  most  countries  these  are  the  Post  Office,  the 
military  and  the  Foreign  Office.  To  assemble  this  data 
in  organization  chart  form  and  personnel  data  in  card 
61  e  form  is  quite  a  chore  for  a  good  lobbyist  to  start  work 
on. 

By  keeping  it  up  to  date  and  contacting  the  people  in- 
volved we  can  maintain  an  accurate  barometer  of  world 
opinion.  The  IARU  could  help  immensely  in  accumulat- 
ing this  data,  but  of  course  they  too  have  to  be  sold 
on  the  idea  of  helping  themselves  to  maintain  our  cur- 
rent rights. 

11.  While  much  debate  can  take  place  in  a  more  or  less 
circular  pattern  leading  nowhere.  The  Achilles  heel  inso- 
far as  frequency  allocation  is  concerned  is  that  it  started 
out  when  very  Hi  tie  was  known  about  ionospheric  radio 
transmission.  Frequencies  were  allocated  pret  much 
on  a  grab  bag  basis  and  as  a  result  there  are  serious 
inefficiencies    built    into    the    allocation     plan. 

This  is  no  secret.  Most  of  the  savvy  professionals 
throughout  the  world  know  it.  They  shudder  at  the  thought 
of  reworking  it  into  an  efficient  plan  and  up  until  now 
there  have  always  been  sections  of  the  ham  bands  to 
take  away  from  these  peace  loving  dupes. 

12.  Now  the  situation  is  completely  changed  for  the 
first  time  since  1927.  If  all  the  HF  amateur  bands  arc 
taken  away,  this  will  not  solve  the  requirements  for  point 
to  point  and  international  broadcasting  channels  by  a 
long     shot* 

A  much  greater  source  of  channels  lies  in  the  built-in 
inefficiencies  and  channel  hogging  practices  of  the  first 
countries  with  their  noses  in  the  grab  bag.  Our  own  dear 
Uncle  Sam  is  the  biggest  hog  having  50,000  of  the 
2 50,000  channels  now  assigned  on  a  world  wide  basis. 

Of  course  we  need  much  more  statistical  data  than 
this.  Of  course  we  must  release  more  of  it  with  the 
passage    of    time    to    every    ITU    delegate    country,    to    its 
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people   who  count  after  we   find   out  who   they  are. 

For  example  we  need  to  know  how  many  point  to  point 
and  short  wave  broadcasting  channels  are  assigned  to 
each  country*  How  many  point  to  point  channels  are  com- 
mercial   and    how    many    are    exclusively    military. 

What  channel  widths  are  avail  a  hie  in  each  instance  so 
the  total  band  width  per  country   can  be  calculated 

Unquestionably  other  data  will  be  heeded  as  we  dig 
deeper  and  get  more  professional  minds  at  work  on  our 
side, 

We  must  harp  ami  harp  on  the  inefficiencies  and  in- 
justices. Further  we  can  and  should  come  up  with 
formulae  which  will  produce  an  equitable  division  of  chan- 
nels between  countries  based  upon  their  actual  needs.  We 
can  again  become  LEADERS  instead  of  standing  around 
hat   in   hand   hoping   for  a   handout. 

Yes  Algernon,  we  will  step  on  some  painful  corns  both 
here  and  abroad.  Some  people  aren't  going  to  like  us  at 
all,  particularly  the  dog  in  the  manger  types.  On  the 
other  hand  we  might  make  some  darned  good  friends  if 
we  show  how  the  "have  not"  countries  can  force  the  dis- 
gorgement of  unused  channels  from  the  "have  too  much" 
countries,  so  there  will  be  an  equitable  and  efficient  fre- 
quency  distribution. 

Yes,  Algy,  there  is  a  lot  of  work  to  do  and  it  will  take 
a  lot  of  time  and  cost  a  lot  of  money  or  we  can  just  sit 
back  and   wait  until  we  are  moved  up  to  1200   mc 

Dana  Griffert  W2A0E 


Listen  .  .  .  . 

Fellow  Radio  Amateur, 

cont  -  .  . 


Dear  Wayne, 

T  know  you  will  permit  me  a  bit  of  space  in  7$ 
Magazine  to  answer  the  remarks  of  K9COG  in  reference 
to  my  article  "Listen  .  *  .  Fellow  Radio  Amateur'1  which 
appeared   in   the  November    issue  of  your  magazine. 

I  rest  my  case  by  quoting  a  portion  of  a  speech  given 
before  the  Quarter  Century  Wireless  Association  on 
October  25,  1963,  in  New  York  City*  The  speech  was 
titled  "AmateUr  Radio  and  Public  Service."  The  speaker 
was  Ivan  H.  Loucks,  W3GD,  Chief  of  the  Amateur  and 
Citizens  Radio  Division,  Federal  Communimations  Com- 
mission.  This  is   what   Mr.    Loucks  said; 

"In  passing,  it  might  be  well  to  mention  that  many 
persons  seem  to  confuse  their  own  personal  interests  or 
convenience  with  that  of  the  public  at  large.  The  high 
incidence  of  *problcm  children*  among-  the  Class  D 
station  licenses  in  the  Citizens  Radio  Service  is  a  very 
glaring  example  of  this,  but  1  am  afraid  that  the  attitude 
is  also  seeping  over  into  the  Amateur  ranks.  Nothing 
could  prove  more  fatal  to  amateur  radio,  as  such,  than  to 
have  that  attitude  become  dominant.  You  have  heard 
before,  and  you  will  undoubtedly  hear  again,  that 
amateur  radio  must  justify  itself  as  a  'service' — if  it 
becomes  merely  a  "hobby'  there  will  be  no  defense 
against  the  other  communication  services  which  are 
continually  looking  for  more  frequencies  on  which  to 
transmit  their  necessary  traffic.  Ships,  aircraft,  inter- 
national telephone  and  telegraph  circuits,  private  and 
governmental  users  of  all  kinds  and,  yes,  international 
broadcasting  arc  all  cramped  for  spectrum  space  and 
are  very  possibly  eyeing  our  amateur  bands  as  a  means 
of  relief.  It  is  up  to  all  of  us,  as  dedicated  amateurs,  to 
justify  our  frequency  bands  and  our  Amateur  Radio 
Service,  on  the  scales  of  Public  interest,  convenience 
and  necessity/1 
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TV  CAMERA 

We  have  the  lowest  prices  and  complete  stock  of  all  components 
for  making  your  own  Ham  TV  or  closed  circuit  TV  camera 
plus  exclusive  VANGUARD  printed  circuits  and  incredil-u 
low  prices  on  Fl.U  l«tw  with  focusing  mounts.  Complete  ready - 
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Appliance  operators  !  Take  note  I 


William    L    Orr    W6SAI 


Notes 

Belgium  Rally 

Another  international  mobile  rally  is  being 
planed  for  August  1964,  This  one  will  be  in 
Ardennes,  Belgium  and  we  understand  that 
foreign  radio  amateurs  will  be  granted  a  three 
weeks  temporary  mobile  license-  80  and  2 
meters  are  the  bands  being  planned  for. 

Tech-Ceiver    I  m  prove  merit 

A  note  from  W1UAD  points  out  that  he  in- 
creased the  sensitivity  of  his  WRL  TC-6A 
transceiver  by  substituting  a  6DC6  for  the 
6CB6  rf  amplifier.  This  required  a  220  ohm  % 
watt  cathode  resistor  bypased  with  a  ,001  disc 
to  limit  the  current  through  the  tube.  Jack  says 
it  works  like  a  charm. 
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New  Products 


More 
Swan 


The  fellows  out  at  Swan  have  apparently 
not  been  spending  all  of  their  time  trying  to 
keep  up  with  the  orders  on  their  three-bander 
sideband  transceiver.  Now  they've  come  up 
with  a  little  unit  that  makes  the  Swan  240 
into  a  full  bilateral  transceiver.  The  Swan  TCU 
(Transmitter  Control  Unit)  contains  a  VFO 
for  the  three  (20-40-75)  bands  covered  with 
the  240,  a  VOX  unit  with  anti-trip,  a  100  kc 
calibrator,  a  15  mc  channel  for  WWV  recep- 
tion, and  a  built-in  speaker.  The  TCU  plugs 
into  the  240  and  in  no  way  impairs  its  mobile 
operation.  Either  the  transceiver  or  the  TCU 
may  be  used  to  control  the  frequency  of  the 
transmitter  or  receiver,  or  either  can  be  used 
to  transceive.   $115, 

Swan  has  a  new  ac  supply  that  is  designed 
to  fit  in  the  TCU  case,  resulting  in  a  complete 
home  station  in  the  matching  240  and  TCU 
cabinets.  This  supplv,  the  SW-117B,  sells  for 

$75. 


Universal 

Power 

Supply 


Linear  Systems  (Adcom)  have  announced 
a  new  power  converter  which  will  supply  the 
right  voltages  for  all  of  the  mobile  transceivers 
now  on  the  market.  The  Linear  Century  con- 
verts 12-15  vdc  to  650-850  vdc  at  500/400  ma? 
250-325  vdc  at  200  ma,  and  0*120  vdc  nega- 
tive at  20  ma.  The  output  voltage  drops  only 
8%  from  no  load  to  full  load  and  the  operating 
efficiency  is  an  amazing  91%  with  275  watts 
output.  It  is  short-circuit  proof.  The  Centurv 
weighs  in  at  7  lbs,  and  is  3M"  x  6"  x  7".  Price 
is  $145,  More  data?  Write  Adcom  at  605 
University,  Los  Gatos  2,  California. 


World  Radio  Catalog 

just  in  case  you  have  been  improvident 
enough  not  to  be  sure  you  are  on  the  list  for 
WRL's  1964  catalog,  you  would  do  well  to 
drop  them  a  card  and  get  this  exclusive  ham 
catalog.  Free,  Write  Box  919,  Council  Bluff s^ 
Iowa  51504. 


^F  '   Nu   Nuvistor  Socket 


The  first  heat  dissipating  nuvistor  socket  is 
now  on  the  market.  They  didn't  say  how 
much,  but  if  you  drop  a  line  to  Cinch,  1026 
S.  Homan  Ave.,  Chicago,  III.,  60624,  you  may 
find  out. 


Letters 


Dear   Wayne, 

Here  is  a  tip  for  Swan  owners.  I  got  tired  of  dragging 
a  speaker  with  me  every  time  I  took  my  Swan  from  the 
car  to  the  house  and  mounted  one  of  those  transistor 
portable  size  2"  x  2)4"  x  1J4"  speakers  in  the  left  side 
nestled  among  the  12AX7  product  detector  and  the 
XBA6  carrier  oscillator.  The  speaker  leads  go  through  the 
grommet  carrying  the  leads  for  carrier  balance  gain  and 
are  connected  to  pins  6  and   12  on   the  Jones  plug, 

Dennis    McCarthy    K0YTI 
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ATT  WAYNE   GREEN 

After  six  months  of  intensive  inre^estan  I  have  dis- 
covered some  most  interesting-  facts.  Trying"  to  give  yon  a 
even  break  for  your  so  called  non-profit  enterprise  would 
be  fair — if  yon  warrented  as  much  !  You  might  want  to 
know,  some  of  your  forner  reader  have  turned  over  to 
me,  documented  copys  of  your  letters  and,  testomials  you 
sent  them. 

Your  derogatary,  and  rash  statements  must  certainly 
make  your  existance  more  pleasurable,  by  expressing 
11  DICTATORIAL"  ideas.  Their  must  be  a  great  feeling 
to  cancel  out  any  ones  subscription,  who  might  not  agree 
with    you,    our   your    articials, 

A  word  to  you  about  amateur  radio  that  you  must  know, 
"their  is  no  station  in  life  ideas1'*  when  we  indulge  in 
our  hobby,  Kemember  even  when  off  the  air  working  as 
a  groups  or  alone,  a  persons  background  or,  financial 
status  is  not  to  be  noticed. 

In  con  elusion  to  this  letter  I  must  add  that  all 
reports  and  letters  are  in  the  process  of  be\g  turned  over 
to  A.R.R.Lu  for  their  use.  I  am  not  pressing  any 
friction  anong  any  legal  operation,  I'll  let  them  be  the 
judge  and  jury. 

Knowing  that  their  is  no  regular  letters  to  the  editor 
collam  in  "73"  magazine,  their  for  I  have  no  real 
reason  to  think  you'll  follow  up  this  letter,  .  .  .  .  « 
except  with  a  reply,  "OK  your  no  longer  able  to 
purchase  any  item  from  our  supplys" 

Signed    F.D.    Rosnberg   W6NYG 

555   Airport   Circle  #76 
Santa    Maria*    Cattf 


(W2NSD  from  page  4) 
be  an  emergency  fund  available  to  help  in 
those  cases  where  there  seems  a  reasonable 
possibility  that  a  precident  might  be  estab- 
lished which  could  alter  the  history  of  amateur 
radio. 

For  instance,  if  I  may  digress  a  moment, 
there  is  a  case  about  to  come  up  in  California 
where  the  City  of  Santa  Barbara  has  asked 
the  Superior  Court  for  an  injunction  to  stop 
the  operation  of  amateur  stations  K6GHU, 
K6KCI  and  WA6IBR  at  their  local  residence 
on  the  grounds  that  they  are  a  Public  Nuisance. 
This  is  going  to  be  tried  in  a  local  court.  If 
this  case  goes  against  us  it  could  spark  an 
avalanche  of  similar  cases  all  over  the  country. 
This  is  a  particularly  good  case  since  there 
are  no  side  issues  involved.  The  FCC  has 
checked  the  stations  and  found  them  clean. 
This  is  strictly  an  attempt  by  the  local  authori- 
ties to  regulate  federally  licensed  transmitters. 
The  Santa  Barbara  Amateur  Radio  Club  es- 
timates that  the  defense  of  this  case  would 
probably  cost  about  $1500.  Isn't  something 
like  this  important  enough  to  warrant  funds 
being  made  available  by  the  Institute? 
4)  On  the  international  scene  there  also  is  im- 
portant work  to  be  done.  The  Institute  could 
set  up  an  international  mailing  list  of  all  foreign 
government  officials  who  have  any  influence  on 
amateur  radio  in  their  country  or  who  are  likely 
to  be  members  of  a  delegation  at  the  next 
Geneva  Conference  and  keep  a  supply  of  in- 
formation about  amateur  radio  going  to  them, 

(Turn    page) 


TELETYPE  EQUIPMENT  BARGAINS 

All  equipment  described  below  is  In  good  operating  condition. 
All  came  right  off  an  operating  line  and  all  motors  are  new 
or  nearly  new  synchronous.  All  typing  units  have  Weather  sym* 
hols.  These  replace  13  FIGS.  STOP  is  optional,  and  some 
weather  machines  do  have  STOP*  The  other  twelve  ar* 
—  ?:&[&'(),:"  They  enable  professional  copy  of  weather 
stations,  without  interfering  with  communication  send/receive. 
All  are  FOB  Beverly  Hills,  Calif,  Nete  on  freight  costs:  Tele* 
type  takes  a  very  low  freight  rate,  &  you  should  check  with 
your  local  interstate  truefcer.  You  will  be  pleasantly  surprised. 
The  AC -21  Cabinet  is  a  rounded- corner  special  operating  con- 
sole replacing  the  usual  table  &  has  provisions  for  all  ma- 
chinery &  for  the  wide  and  narrow  paper  roll  feed  bins. 
They  are  approx,  2^4'x3'x4'  high.  No  power  supplies 
came  with  this  lot,  bees  use  the  entire  U-shaped  bank 
of  consoles  which  were  dismantled  for  this  lot  were  fed  by 
a   pwi\    line   from   a   remote   point. 

In  the  lot  were  eitra  Mod.  14TD's  (Transmitter -Distributors) 
which  is  the  device  that  reads  out  the  punched  t7*li  flfl 
tape   you  feed   it.    Shpg  wt    40   lbs ▼  *  **-w 

In  AC-21  Cabinet  to  be  sold  as  a  complete  unit:  Mod.  19, 
plus  No.  14  Typing  Reperforator.  This  setup  includes  a  Mod. 
15  machine,  with  Perforator -Transmitter  keyboard;  and  Per- 
forator-Transmitter which  is  what  you  punch  tape  with,  using 
the  keyboard  to  do  it,  either  during  sending  or  during  receiving 
a  message  other  than  what  you  are  typing,  or  Just  to  punch  a 
tape;  and  a  Mod.  14  TD:  and  the  Mod-  14  Typing  Reper- 
forator. This  machine  punches  chadless  tape,  &  prints  the  cor- 
responding character  above  each  row  of  holes,  and  does  it  elec- 
trically so  you  can  have  an  incoming  message  punch  a  printed 
tape  for  future  retransmission  without  having  to  Tetype  it. 
Shpt   wt    appro*.    400    lbs,  t^fR  flfl 

Entire    setup    **'  J'UU 

Time  Pay  Plan:  $27.58  down,  &  12  monthly  payments  of 
$22.68  each. 

In  AC-21  Cabinet  to  be  sold  as  a  complete  unit:  Mod.  15 
with  keyboard,  plus  Med.  14  TD  plus  Mod.  14  Typing  Reper- 
forator. With  the  electric  connections  to  the  latter,  you  can 
punch  tape  in  every  mode  of  operation,  and  also  have  the  In- 
coming   message    do    it    automatically,    Ship    wt  CORA  flfl 

appro*.    370    lbs.    all fAilU.UU 

Time  Pay  Plan:  $25,06  down,  &  12  monthly  payments  of 
$20.62  each. 

HIRE  OUT  TO  FIND  TREASURE  &  BURIED  PIPE 

All  you  need  is  this  like-new  MINE  DETECTOR,  template 
with  Handbook  St  plastic  suitaase.  complete,  tQ7  Rfl 
AN/PRS-3  {Late  Type  I) ,  23  tbs.  fell  T«*ma,  Wd,        ?Jf -JU 

POWER  SUPPLY  FOR  ART-13  &  OTHERS 

Na^y  20122,  not  specifically  for  ART-13 r  but  puts  out  filtered 
dc  1300  7  .35 A,  &  500  v  ,425A,  plus  unf liter ed  DC  50  v, 
.45 A,  There  Is  plenty  ef  room,  so  substitute  your  own  24  t 
IDA  xfrmr  &  modern  silken  diodes,  2  pair  of  836*s  make  the 
HV's.  All  controls  &  3  meters  on  front  paneL  In  handsome 
cabinet  37*  h,  21*  wd  &  15*  deep,  Net  wt  220  lbs.  No  plugs. 
BRAND  NEW*  w/schematic,  instructions,  &  7  parts — locations 
pictures.  Cost  Nayy  $1000.00.  Shpg  wt  FOB  Tacoma,  Wn.(  is 
360  lbs,  but  truck  rate  as  ifrmrs  is  low  and  price  C7Q  ^%f\ 
U    only         ■■■.. .         ffa.JU 

BEST  SURPLUS  HAM  RECEIVER— WIDEST 

COVERAGE  OF  ANY 

Ha  Uicrafters /Belmont  Communications  Receiver  R-45/ARR-7 
Hiid  60  ej  pwr  supply  &  cord,  ready  to  use.  Continuous  tuning 
550  kc  to  43  mc.  6  bands:  .55-1.6,  1.6-3,  3-5.8,  5.8-11,  11-21, 
21-43  mc.  Large  translucent  back- lighted  dial.  Vernier  knob 
takes  plenty  turns  peT  mc;  or  switch  motor  on  and  let  it  tune 
slowly  back  and  forth,  Tou  set  automatic -reversing  limit  stops. 
Drift:  Manual  Bays  less  than  1%  from  cold  start,  but  it's 
really  much  less.  The  separate  6SA7  osc,  gets  regulated  ?olt- 
age  from  a  VR-150.  Sensitivity:  Manual  says  better  than  10 
uv  at  10  db  s/n  on  all  bands  for  50  mw  out;  actually  is  much 
better,  6AB7  and  2  69K7's  amplify  RF:  separate  69A7  mixer; 
and  2  6SK7*s  are  455  fee  I,F,  Add  Hallicr afters  know-how.  Se- 
lectivity: Manual  shows  curves  ranging  from  105  cy  to  10  kc 
pass;  3  crystal  and  3  LF.-pass  46  total)  switch  positions. 
Also  Crystal  Phasing  control.  S-Meter;  6  db/unit:  adjustable. 
AVC-MVC  switch  and  separate  AF  and  RF  Gain  controls. 
CW-MCW  switch:  Separate  6J5  osc.  Pitch  Control  on  panel. 
Audio:  6H6  det-ave-noise  li  miter.  Noise  Li  miter  switch  on 
panel,  6SQ7  ampL  BYB  feeds  600  to  8000  ohm  phones.  Yideo: 
SO  plug  from  Cathode  Follower  in  6V6  ckt  shows  sound  on  any 
test  scope.  Panoramic;  SO  plug  feeds  any  455  kc  Panadapter. 
Case:  10  7/16"  wd*  19%"  deep,  1%"  high.  Power  supply  5" 
wd,  834ff  ht,  13"  dp.  With  schematic  and  illustrated  alignment 
and    adjustment    instructions. 

Air   Force   Said : 
"UNUSED,    GOOD    CONDITION'" 
but    we    had    San    Antonio's    best    Ttadioman    align    each    one, 
check  it,    test  it,   and  modify   the  front  end, 

Ready  to  Use 
With   120T,    50/60   cy   Power   Supply    Furnishing   All    Voltages, 
Including    DC    for    the    Automatic    Tuning    Motor,    Gov't    Cost 
$750,00.    OUR   CASH    PlilCE   only  t17Q*ifl 

fob    San    Antonio,    Texas    .      t  ■  '  J-»u 

Time  Pay   Plan:  $17.95  down  ft.   M   mos.   @   $16.03. 

ELECTRICALLY-CHECKED  Q-5'ER 

BC453B:  190-550  kt  6-tube  superset  w/85  kc  IP's  ideaf  ai 
long-wave  rtvr.  a*  tunable  IF  &  as  2nd  convert.  W/all  data. 
CHKD,    ELECTRICALLYI  Grid.   OK!    II    lbs.  fob   L.  A.     $12.95 

R*   E.   GOODHEART  CO.,   INC 

Box    1220-GC   BEVERLY   HILLS,   CALIF.    90213 

Phones:    Area   21 3 f   office    272-5707,    messages   275-5342. 
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CONVERTER  SALE 

New    model    lerlet    300    with    3    VTTF    transistors,    crystal,    mud 
more    than    30    high    quality    perls      Carefully    astembled    ami 
tested.    Measure*   only   3*   i    2*4*   x    2".    Low   nolle    and   better 
titan    1    mlcroTolt    sensitivity.    Hade    in    TJ8A    and    guaranteed 
Available    In    the    following    models    for    12   volt*   TXJ: 


Mode) 

Input  mc. 

Output  mc. 

Price 

zm-A 

23^65-27,255 

1.0-1.255 

$8.50  ppd 
18.50  ppd 

300  -B 

50-51 

.e-i.e 

300-C 

50-54 

14-1* 

$8.50  ppd 

Sft0*p 

144-14* 

50-54 

SI  0,50  pud 

300-E 

144-115 

.6-1.8 

$10.50  ppd 

300 -X    Choice    of    1     Input    freq.    &    one    output    Iraq    between 
.6  St  160  roc $14,50  ppd. 


Supply  limited  of  these  tow  prices— order  now. 

All  above  converter*  are  supplied  with  Motorola  type  connectora. 
For  two  SO- 239  connector*  Instead,  add  75c.  N.Y.C.  rerLdentf 
add  4%   tales    tax. 


VANGUARD  ELECTRONIC  LABS        Dept.  H-l 

190-48-99th  Ave.  Mollis  23,  N.  Y. 


GUARANTEED        RECONDITIONED 

HAM    GEAR 


Phen*:    (41 5) 
Dl  2-5757 


ELECTRONICS 


WRITE  NOW 
FOR  MONTHLY 
FLYER. 


999  HOWARD  AVE-BURLINGAME,   CAL. 


REGENERATIVE  REPEATER 

BRAND  NEW 

TT-63A 

U.  S.  Gov't  Surplus 


Accepts  teletype  signals  in  audio   {on/ off)    form 

or  \n  DC  from  a  loop    (polar  or  neutral)    having 

up    to    45%     bias    distortion    and    regenerates 

them  electronically  to  perfect  signals. 

Serves  as  RTTY  converter  when  fed  single  tones 

from  receiver. 

Switchable  for  60,  75  and   100  wprn. 

False-start  gate  prevents  noise  pufse  errors. 

Front  panel  range  control. 

•  Also   provides    perfect    RTTY    signals    for   trans- 
mitting. 

•  14   tubes,    plus    rectifier, 

•  1  1 0V,    60    cycle    power 
supply  part  of  unit. 

Cost  government 

over  $500 

BRAND     NEW,     Complete 

with  tubes  and  power  cord 

(Ohio  residents  add  3%  sales  tax) 

Shipped  f.O.B.  San  Francisco,  Shipping  weight:  35  lbs. 

TELEMETHODS  INTERNATIONAL 

3075  East  123rd  Street    •    Cleveland,  Ohio  44120 
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We  have  an  important  story  to  tell  of  the 
value  of  amateur  radio  in  the  U.  S.  and  we 
should  be  able  to  help  amateurs  in  other  coun- 
tries by  making  our  story  known  world-wide. 
Further,  we  can  meet  these  officials  personally 
and  try  to  help  them  witb  their  problems. 
Newer  countries  may  need  a  hand  in  establish- 
ing an  amateur  service  and  our  representatives 
can  not  only  provide  answers  to  all  questions, 
but  can  undoubtedly  make  arrangements  to 
provide  a  good  deal  of  equipment  donated  by 
interested  U.  S.  amateurs  and  manufacturers. 

A  world-wide  amateur  study  of  the  occu- 
pancy of  the  commercial  bands  would  un- 
doubtedly give  us  valuable  ammunition  to 
counter  the  demands  for  amateur  frequencies 
at  Geneva.  Something  like  this  must  be  done 
by  a  large  organization. 

5)  Through  the  pages  of  73  we  can  encourage 
amateurs  to  bend  every  possible  effort  to  im- 
prove their  image  and  step  up  their  work  in 
public  service.  We  need  a  program  emphasiz- 
ing on-the-air  manners,  courtesy,  politeness, 
consideration   and  responsibility. 

This  means  wfe  need  a  lot  of  members  of 
the  Institute,  This  in  turn  means  that  you 
are  needed  not  only  to  support  the  Institute 
with  your  membership  dues,  but  that  your 
help  is  needed  to  get  as  many  other  fellows 
as  possible  to  join  in  this  battle  for  our 
survival.  This  has  to  be  talked  up  on  the  air, 
at  clubs,  and  everywhere  that  amateurs  get  to- 
gether. Here  is  an  opportunity  for  every  ama- 
teur to  stand  up   and  be  counted. 

We  will  send  a  beautiful  Institute  of  Ama- 
teur Radio  Membership  Certificate  suitable  for 
framing  as  well  as  an  attractive  membership 
card  to  all  new  members.  Charter  and  present 
members  will  receive  the  new  membership 
cards  and  certificate  by  sending  their  present 
card  with  $9.00  to  the  Institute.  This  card 
will  be  returned. 

Send  your  name,  call,  address  and  $10.00 
to  the  Institute  of  Amateur  Radio,  Peter- 
borough, New  Hampshire-  Please  send  it 
quickly  so  we  can   get  our  program  started. 

ARRL 

How  will  the  sudden  expansion  of  the  In- 
stitute of  Amateur  Radio  affect  the  ARRL? 
Well,  you  can  bet  that  it  will  startle  the1 
Executive  Committee  and  Directors.  It  may 
even  occur  to  them  that  they  have  erred  in 
dismissing  the  pleas  of  Dana  Griffin  W2AOE 
and  manv  others  who  took  the  time  to  write 
to  them  and  suggest  that  the  ARRL  step  in 
and  do  something  to  keep  our  hobby  going. 
They  may  wish  that  they  had  heeded  my  past 
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editorials  suggesting  action  instead  of  unend- 
ing deliberation.  Im  sure  that  the  Institute 
will  make  them  a  lot  more  sensitive  to  the 
feelings  of  their  members.  It  may  also  spur  the 
League  into  more  action  and  less  talk  about 
improving  amateur  radio.  I  don't  see  any  area 
where  amateur  radio  will  do  anything  but 
benefit  from  a  strong  Institute. 

73  can,  I  believe,  do  a  lot  to  bring  the  ARRL 
back  to  life.  We're  going  to  really  try  for  I 
feel  that  the  ARRL  is  very  necessary  to  ama- 
teur radio.  One  of  the  great  problems  that  has 
beset  the  League  is  the  censorship  which  seems 
to  have  been  a  fixed  rule  in  QST\  This  has 
made  it  virtually  impossible  for  the  members 
to  get  any  tiling  except  the  "official"  side  of  any 
matter.  733  I  think  we  have  adequately  dem- 
onstrated, can  fill  in  this  gap  by  making  every 
attempt  to  cover  both  sides  of  all  issues. 
One  serious  weak  point  in  the  ARRL  makeup 
has  been  the  dearth  of  information  available 
for  the  members  to  use  in  making  up  their 
minds  about  who  to  vote  for  at  Director  voting 
time.  The  little  card  which  accompanies  each 
ballot  seems  to  many  to  be  heavily  weighted 
and  there  is  a  strong  feeling  that  the  publish- 
ing of  fuller  information  on  all  candidates 
would  be  helpful.  This  is  an  area  where  73 
can  probably  help  the  ARRL  back  to  health. 

Fm  sure  that  many  of  the  past  directors  have 
a  lot  of  good  ideas  which  might  further  benefit 
both  the  ARRL  and  our  hobby.  I'd  like  to  hear 
from  them  and  anyone  else  interested. 

About  73 

Visitors  here  at  73  headquarters  are  almost 
always  astounded  to  find  that  I  haven't  been 
kidding  about  how  we  are  putting  out  the 
magazine.  Our  offices  fill  several  rooms  of  a 
170  year  old  New  England  mansion  and  we 
have  at  the  moment  six  hams  living  with  us 
and  working  on  the  magazine.  Most  of  them 
put  hi  about  twelve  hours  a  day  at  work  and 
the  salaries  vary  from  830  to  $60  a  week. 

To  say  that  I  have  my  hands  full  is  an 
understatement.  Hams,  as  you  well  know,  are 
not  normal  people  and  our  ham  collection 
here  is  no  exception.  Some  do  a  marvelous 
job,  others  make  me  wonder  if  it  wouldn't  be 
better  to  wave  goodbye  and  do  their  job 
myself,  thereby  saving  me  considerable  time. 
I  find  that  editing  and  publishing  73  takes 
just  about  full  time  for  me  and  by  the  time  I 
have  added  in  the  demands  of  the  Radio 
Bookshop,  the  many  73  Products,  our  Kits,  the 
Tours,  management  of  our  house  and  grounds, 
our  vast  collection  of  pets  and  livestock,  our 
daughter   Tully,   6UP,   the   Porsche   and   VW 
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ALL  NEW,  MARKED  SEMI- 
CONDUCTORS GUARANTEED 
TO  MEET  ORIGINAL  MANU- 
FACTURERS   SPECIFICATIONS, 


3  Transrtron  TRC520  50  PIV  20A  Silicon 
Controlled    Rectifier  

3  Transition  TRC1020  100  PIV  20A  Sili- 
con  Controlled    Rectifier         -- 

3  Transitron  TRC1520   150  PIV  20A  Sili- 

con  Controlled    Rectifier 

4  Texas  Instrument  2N1Q39  20W  40  VCE 

1A   Power  Transistor 
2  Transitron    2N1618    60W    100    VCE    1A 

Power  Transistor  ...... 

Sylvania  2N1299  ,I5W  20  VCE  Transistor 

5  Raytheon    1N1195    300    PIV    20A    Rec- 

tifier    .  * :"■_*''■ 

5  Raytheon    1N1192A   100  PIV   20A   Rec* 

tifiPf 

1  Transitron  1N429  ,2W  '  5.9-6.5'  PIV 
Double  Zener  Diode       

6  Raytheon   CK303  600    PIV  5A   Rectifier 


List 

Our  Price 

13,90 

1.50 

15.75 

2.25 

10.75 

3.00 

3.75 

.75 

59.25 
4.85 

3,00 
1.00 

10.15 
5J0 


2.00 
1.25 


5.70       3/1 .00 
19.00  2.00 

Servo 
Unit 

This  unit  was  used 
to  control  the  ailer- 
ons of  aircraft  on 
autopilot.  We  have 
found  it  makes  a 
dandy  garage^  door 
opener  or  hoist.  A 
certain  manufacturer 
was  advertising  au- 
topilots for  boats  in 
Yachting,  using  this  unit  as  the  rudder  positioner.  Op- 
erates from  28  volts  D  —  C.  The  steel  cable  is  attached 
to  the  drum  of  the  unit.  Will  lift  several  hundred 
pounds.  An  elaborate  clutch  brake  system  makes  the 
unit  instant  stopping  and  reversing.  The  original  govt 
cost  was  over  $500.00.  Full  hookup  instructions. 

$25,00 


40P7   Rectangular  face   dual   beam   CRT. 

This  tube  is  fine  for  oscillography.  Brand  new 

in  original  cartons.   Manufacturers  price  $125    .   $17*50 

Type  23  Synchros  <SEL5YNS> 
These  are  the  late  small  size  hard  to  get  60  Cycle,  115 
Volt  units  that  were  sold  surplus  for  over  $40  each, 
until  we  broke  the  price  barrier.  A  pair  for  Torque 
transmission  consists  of  a  23TX6  transmitter,  and  a 
23TR6  receiver.  ?17.50  Pair 

Hours;  9-6   Monday  thru   Fruity,   Saturday  9-3- 

W&  have  numerous   unlisted  bargains  in   Optics 

and  Electronic  Test  Equipment. 

ALL   PRICES   FOB   CAMBRIDGE,   MASS. 

HRO   60,   6   coils,   speaker  $247.50 

General  Radio  1330a  Signal  Gen  230,00 

TS    592    Pulse    Gen  275.00 

Tektrortiks    315D    Scope  325.00 

NC    T25 KM» 

Viking    Ranger  120.00 

Thermoelectric  Devices  Inc. 
Surplus  Division 


239  Massachusetts  Ave. 

Near  MIT, 


Cambridge  39,  Mass. 
Phone:   UN  4*8644 
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busses,  ad  infinitum,  I  can  see  why  I  have 
been  so  reluctant  to  increase  the  scope  of  the 
Institute  of  Amateur  Radio, 

I  have  given  this  a  lot  of  thought,  trying 
to  figure  some  way  to  do  what  I  know  has  to 
be  done  to  keep  ham  radio  going,  and  the  only 
possibility  seems  to  be  for  me  to  expand  the 
Institute  and  get  things  started.  You  can't 
imagine  how  much  I  wish  that  the  ARRL 
would  shoulder  these  responsibilities,  leaving 
me  to  gradually  build  up  73*  Then  I  ask  my- 
self, "build  up  73  for  what?'*  What  will  be 
the  need  of  73  if  ham  radio  ceases  to  exist? 

Though  73  really  can't  afford  it  as  yet,  I'm 
going  to  go  out  on  a  limb  and  hire  two  or 
three  more  amateurs  to  take  over  many  of  my 
responsibilities  so  I  can  work  hard  to  get  the 
Institute  of  Amateur  Radio  set  up  as  a  truly 
democratic  club  and  start  the  most  important 
immediate  functions  going. 

Time  is  our  worst  enemy*  Irm  counting  on 
you  to  join  the  Institute  of  Amateur  Radio, 
Inc.  (a  non-profit  corporation),  and  look  deep- 
ly within  yourself  to  see  how  much  you  love 
amateur  radio  and  how  much  you  are  willing  to 
give  of  yourself  to  keep  our  wonderful  hobby 
(service)  alive.  Can  you  get  others  to  join? 
Can  you  devote  some  time  to  work  in  your 
area? 

I  expect  that  my  motives  will  be  questioned 
,  ,  .  Vm  used  to  that.  What  is  this  guy  Green 
really  after?  He  wants  to  get  rich!  He  wants 
power!  No,  mostly  I  want  to  be  of  some  value 
to  the  world  before  I  leave  it.  I've  chosen 
the  field  of  amateur  radio  because  it  is  one 
that  I  dearly  love.  Those  of  you  who  have 
visited  our  place  probably  understand.  Let  me 
quote  from  a  piece  by  Doug  DeMaw  W8HHS 
out  of  the  September  issue  of  the  VHFR  ($2 
a  year),  which  he  publishes.  "The  trip  would 
not  have  been  complete  without  a  visit  to  *73 
Acres'  in  Peterborough,  N.  H,  Never  before 
have  we  been  greeted  with  such  hospitality 
and  friendliness.  No  one  should  sojourn 
through  N.  H.  without  meeting  this  deeidated 
man,  his  wife  and  staff  who  have  completely 
thrown  themselves  into  the  cause  of  improved 
amateur  radio  conditions;  We  enjoyed  our  over- 
night stay  at  W2NSD.  A  personally  prepared 
waffle  breakfast  by  the  *ed*  himself,  with  New 
Hampshire  pure  maple  syrup  and  all  the 
trimmings  and  garnished  with  a  vigorous  dis- 
cussion related  to  the  controversial  matters  of 
the  day  (which  are  destined  to  affect  all  ham 
radio  operators)  was  very  invigorating.  For 
manv  months  I  tried  to  understand  this  man 
Green's  motives  and  his  attacks  on  other  pub- 
lishers and  organizations,  but  until  I  met  this 


guy  face  to  face,  I  could  not  properly  evaluate 
his  thoughts.  I  am  cominced  through  seeing 
the  results  of  his  publishing  house  efforts, 
listening  to  his  explanation  of  his  convictions 
and  hearing  him  relate  his  hopes  for  the  ham 
fraternity  and  its  future,  that  he  is  neither 
vindictive  nor  radical.  He  believes  in  what  he 
is  doing  and  is  willing  to  fight  for  those  who 
share  his  beliefs." 

Geneva  will  be  upon  us  before  we  know  it 
The  next  conference  could  come  anytime  be- 
tween 1965  and  1970,  with  the  educated 
money  riding  on  1967.  This  gives  us  precious 
little  time  to  prepare.  It  is  important  that  we 
get  right  at  the  work  that  has  to  be  do^.  and 
do  it  now,  this  year.  By  1967  we  can  have 
the  storv  of  amateur  radio  known  bv  every 
delegate  at  Geneva  and  every  official  with 
authoritv  in  the  field  back  in  the  home  conn- 
try.  We  may  be  able  not  only  to  make  these 
people  friends  of  amateur  radio,  but  may,  even 
in  that  short  time,  be  able  to  start  an  increase 
in  the  number  of  DX  amateurs. 

OK?  Can  we  get  started?  That's  Institute  of 
Amateur  Radio,  Peterborough,  New  Hamp- 
shire. $10, 

Rumors,  Rumors 

It  is  only  natural,  I  suppose,  for  a  lot  of 
silly  rumors  to  be  circulated  when  something 
as  controversial  as  RM499  is  demanding  at- 
tention* One  of  the  strangest  I've  heard  so  far 
suggests  that  the  whole  incentive  licensing  bit, 
complete  with  the  petition  to  the  FCC,  is  a 
plot  by  a  manufacturer  to  introduce  a  tem- 
porary depression  in  the  amateur  equipment 
industrv  to  force  most  of  the  smaller  manu- 
facturers  who  don't  have  sizeable  military  and 
other  production  out  of  business  so  they  will 
have  clearer  sailing  later  on  when  things  perk 
up  again. 

Even  though  this  would  answer  several 
otherwise  difficult  to  answer  questions,  it  is 
much  too  far  fetched  to  consider  seriously. 

Good  Reading 

While  the  fellows  who  pushed  the  Executive 
Committee  of  the  ARRL  into  okaying  the 
petition  are  waiting  for  the  FCC  to  make  a 
decision  on  RM-499  they  might  find  it  interest- 
ing to  pull  out  a  September  1962  issue  of  QST\ 
turn  to  page  65  and  read  #4  paragraph.  This 
is  an  interesting  decision  from  the  FCC  in 
answer  to  a  chap  who  suggested  that  ama- 
teurs have  to  pass  a  special  microwave  exam 
before  they  could  operate  on  220  me  and 
above.  The  FCC  had  this  to  say  regarding  their 
decision  not  to  adopt  the  proposal;  "(1)   The 
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85   WATT  TRAMS  ITRON  #2NJ212  NPKS 

Silicon   Power  Transistor 
#2N1212         ?t.25 


MESAS  .  ,  .   PLANARS 
2N497  or  2N498  or  2N656     $1.00  each 
2N1252     $1.25  each 


ZENER    DIODE    6   VOLT  TRANSITROH  #1N429  75c 


SILICON 

CONTROL 

RECTIFIERS 

PIV 

2  amp 

20  amp 

50 

LOO 

2,50 

100 

L60 

3,00 

200 

2,00 

3,45 
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2.50 

3.75 

400 

3,00 

4.35 

28  VOLT  DC  40  AMP  POWER  SUPPLY 

In  put  of  115  or  220  volts  AC  60  cycle, 
A  husky  power  supply  useable  in  a 
multitude  of  ways,  A  suitable  variac 
will  permit  variable  voltage  from  0-32 
volts    DC    out.    Shipping   wgt    150    lbs. 

$50.00 


MESA  TRANSISTOR  500  mc 

TO-18  case,  sub  min. 

Germanium  PNP,  Vce  8  volt, 

Ic  50  mil,  150  mw  power 

#TRANS-5        SO  ea. 

3/$2.00 


MADT   HI    FREQ 
TRANSISTORS 

All  guaranteed,  factory  marked,  exlnt  for 
converters,  CB  transmitters,  6  meters, 
etc.  Factory  closeout  bargain.        5/$t,Q0 


HEAT  SINK,  ALUMINUM,  DOUBLE  FIN.  With   150  watt 
transistor  2N277 

3.5x4.8  inches     $2.50 


19  ALLERTON   ST. 


JOHN  MESHNA,  Jr 

Surplus  Electronic  Material 

LY  5-2275 


LYNN,   MASS 


bulk  of  the  licensed  amateurs,  excluding  Novice 
and  Technician  classes,  are  now  authorized  all 
amateur  operating  priviliges.  Many  have  a 
considerable  investment  in  equipment  for  oper- 
ation, not  only  in  the  220-250  mc/s  band,  but 
also  in  higher  bands.  Such  a  restriction  would, 
in  many  cases,  result  in  an  unwarranted  fi- 
nancial loss  on  this  equipment  as  well  as  a 
dimunition  of  operating  privileges.  (2)  Many 
General  Class  amateurs,  as  well  as  the  former 
Class  A  and  Advanced  Class  holders,  have 
held  their  licenses  for  many  years,  and  it 
does  not  appear  reasonable  now  to  require 
them  to  be  examined  in  order  to  use  privileges 
which  they  have  previously  been  authorized 
to  use." 

The  Board  of  Directors  may  find  that  inter- 
esting  too  for  it  certainly  is  a  strong  precident 
that  the  Executive  Committee,  which  the  Di- 
rectors set  up  in  its  present  throne  of  power, 
is  trying  to  buck.  Or  did  anyone  bother  to 
read  this  musty-dusty  old  FCC  decision  before 
charging  ahead? 

Our   Image 

The  ruckus  stirred  up  by  the  ARRL  has 
done  one  good  thing  ,  »  ,  it  got  Bill  Orr  to  tell 
us  how  rotten  we  are  and  this  in  turn  got  a  lot 
of  fellows  worrying  about  what  to  do  about 
it  before  the  ARRL  tries  to  get  the  FCC  to 


MADISON     ELECTRONICS     SUPPLY 


Collins     KWM-1  $395 

CollllU     75  A3  $295 
Hallicrafters     SR-150         $595 

Drake  2 A    $179  Drake  2R 

50c  60c 

eSNT  6J6 

I2AOT  6AC7 

12AX7  5Y3GT 

6C4  6X5GT 

in  9003 


Collins    KWM-tJ  $750 

Collins    75A4  $450 

FT  :il  Ik-rafters     SX101  $175 

$229  Model  B.   Slicer     $25 

75c  75c 

12  ATT  6AQ5 

CAL5  6AU6 

6AK5  12SK7 

6AG7  eX  4 

6AH6  2D21 


CDR   Antenna    Rotors   Model    llaru-M  $119.50 

Model   AB-22   $31.30  Model   Tit-44   $59.95 

Ilnhn  48'  Fold- Over  Tower  $199,95  54'  Crank- Up  Tower  $139.25 
\rX-3   Transceiver   $369.95  TR-3   Transceiver    $550.00 

E) -Tronic*  Model   SM-3   Geiger   Counter   Q.2  2.0   20   Range   $25 
Ionization  Chambers  $1  Astro  Compass   SI 6.95 

Northern    Variable   Master    Oscillator    Model    1  5100,00 

Uadar-Gard     Electronic    Speed    Trap     Warning     Device     $19.95 
Model   15  Teletype  &   Table   $125  Model   19   &  Table   $175 

Model   14  Strip  Printer  $35         Single  Copy  Paper  Case  $9.95 
255A    Polar   Relay    &    Socket    $3.45  2*   Core    Tape    Case   $8 

Transistorised    Battery     Operated    Telephone     Amplifiers     $5.95 
PS -3    Radar    Unit    Complete,    Cables    &    Antenna  $50 

TRANSFORMERS         —         CHOKES         —         CONDENSERS 

SEND    REQUIREMENTS! 

12V    Mercury    Batteries    50c  9V    Transistor    Batteries    25e 

New-Tronics    Titun    Transistor    Ignition    Kit  $30.95 

lohnFnn-TTailet     Eliminoise     Suppression     Kit  $49.95 

3*   SWB   Meter   $3.95  3*   1-0-1    MA   Meter   $3.95 

3*  300VDO  $3.95 
3*    Headset  extension   Cord   $1.50       TL259   or    S0239   Eoch   35c 
7, Ml    MA    400   PIV    Silicon    Eposy    39e    cadi   3/Sl         IN34    10/$ I 
Wen  3/8*  Elentrie   Drill   $19.95       Model   199   Solder   Gun   $5.05 

COMPLETE  LINE  XCEL1TE  TOOLS 

WYCO  &   CALIFORNIA  CHASSIS 

CD   CONDENSERS 

TI   NPN   Transistors    2N404  5/$  I 

8J4    MHV    Toroids    80c    each  Fuse    Holders    35c 

2  Wait  Pots  50*  each  CAT   Receive  Crystals  for  ARCS  95c 

Send  For  New  Flyer.       25*V«  Deposit  On  All  COD  Orders 

ALL  SHIPMENTS   FOB   HOUSTON,  TEXAS 

WRITE  OR  PKONE  CA4-2668 

I  SOS    Mc  KINNEY  HOUSTON,    TEXAS    77002 

Max    W5EZE  Carl    K5KTX 
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— NEW  RCA. — Bulk  Pocked 

out    on    2t    $3.65   ea;    J    for  $10*50 


NUVJSTOR 

75&7«    tetrode.    2w 

6CW4     sharp ;     f<DS4     remote,     modes;     3     for     55*25 

SOCKETS,    for   above.    NEW     15c   ea ;    with    3   above, 

3/35c 

CATHODE  RAY  TUBES 
3AP~l$2.95;   3EP-1$1.95;   30P-1  $1.95;   51  PI  $5*50 

MU-METAL  SHIELDS  for  CRT 

J"  for  3B1M  or  3JP-1  $1.75  i  5"  for  5BP-1  $2,50; 
5"   for    5CP-1    $2.50, 

1625  TUBES — our  best  buy    BULK  KEN-RAD, 

Minimum    mail    order    12    for   $2.00;    ctn    of    50   $7.50 

TUBES — TRANSMITTING  &  RECEIVING 

JE2S*  $3,25;    5933   $K95;   5933*    $1.50;    815   $2.50; 
6DQ5*    $1-75;     6AS7G    or    GA*    S9c ;     6AG7*     89c; 
5R4GY*    89c;   807*;   6DQ6B*  .    1616;    6J4* ;    <iAN4*  ; 
3B24;  $1.00  ea  ;  4/$3*75 
VR-75;  VR-105;  VR-150;  OA2*  ;  OB2* ;  5651*; 

79c  ea;  3/$2.25 

•takeouts  from  new  equipment — GUARANTEED, 

All  orders,  except  in  emergency  or  I'm  it  *  hamfest,  shipped 
dame  diy  received  For  free  "GOODIE"  sheet,  send  felf  id- 
dressed  stamped  envelope— PLEASE.  PLEASE — Include  iiiftt- 
cient  for  posUize  &  insurance.  Any  eieess  returned  with  order. 

B   C   Electronics 

Telephone  CAIumet  5-2235 
2333  S.  Michigan  Ave,  Chicago  16,   Illinois 


SEMI-CONDUCTOR  SALE 


FACTORY   TESTED!   GUARANTEED! 

CHOOSE  ANY  $1   ITEM  FREE 
WITH  ANY  $10  ORDER 


FREE 
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10    750    MIL    30OV    top    hat    rerUNer*.    silicon  

2   25-AMP   SILICON    POWER   STUD    RECTIFIERS 
10    RAYTHEON    CK722  TRANSISTORS,    pap.    worth   |15 
15    PNP    TRANSISTORS,    asst,    CK72U.    2X107.    etc.    etc. 
15    NPN    TRANSISTORS,    asst.    2N17Q,    2X377.    etc*    etc, 

2  500*  MC   PNP    MESA  micro  transistors*  TOIS  case 

3  1-WATT   ZEMER    D  I  ODES,  silicon   G-to-  15V,  udal,  gold 

4  GEN'L    EL  EC,    2NI70    tjrpe    transistors,    npn.   T022,    rf 

5  GENfL    ELEC.    2NI07  type  transistors*  pnp,   audio   ... 
10   RF  SWITCH'G  Traostrs,  CBS  2N43S.   2SMQ   — .  npn 
15  RAYTHEON    UPR1TE  SILICON    DIODES,  like  1X434 
3    40- WATT    DRIFT    POWER    transistors,    pnp.    threaded 

2  MESA  4- WATT   POWER   transistors,  silicon,  npn,  T05 

3  CBS  2G-W  POWER  ttansttn,  stud  pnp  2X1320  T010 
3  CBS  20- W  POWER  transtra.  Bind  npn  2N132I  TO10 
10  PHILC0  MADT  high  freattOOCV  transistors,  pup.  T01 
2   2000-MIL    1000  V    SILICON    power  rectifiers,    stud 

2  2N341    NPN   SILICON   tnmttt*   1-watt,  T0S,   Trims  it  rem 

3  2N333    NPN    SILICON    LrmmlstOM,    Sylranlu.    T»5    .... 
3   2NI55t   2N255   20- WATT   nwr   Irjirmistors,   pnp,  TOS 
83-WATT   'DRIFT'  npn.  hlprli  pmiur  transistor,   ^\'1212 

2  TRANSITRON   SCR    silicon  control  rectifiers*   2   amp 
2  TRANSITRON    I  N429  silicon  temp  comp  zener  refcrer 
25  EPOXY  SILICON   RECTIFIERS.   75A  mils,  untested 
20  TOP   HAT  SILICON   RECTIFIERS.  750  mils,  untested 
2    TEXAS    INSTRUMENT    20- W    transtrs,    T05.    2N1038 
5    PHILCO    I00-MG   TRANSTRS.    madl's.   T01    case,    pnp 
15   GERMANIUM    CBS    DIODES.    1N34.    1X4S.    IN60    = 
2  35-WATT    MINIATURE  PWR  traJistrs.  pnp.  stud.  T010 
10- W    ZHNER    STUD     DIODE,    choose    12,14.20,24.42.90V 
I    150-WATT  TRANSISTOR*   pnr         M046.  T03.   15  amps 
2N705  SYLVAN  I A  M  ESA  Tran<i-tor.  300  me.  300  niu     VSV 
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pass  laws  against  being  rotten. 

Even  IVe  been  thinking,  and  those  of  you 
that  have  the  courage  to  frequent  this  obscure 
section  of  73  with  any  regularity  know  that 
this  can  not  possibly  mean  anything  but  watch 
out. 

I  think  that  we  can  clean  house  all  by  our- 
selves without  daddy  standing  over  us  with 
a  big  stick,  We  can  de-rot  ten  ourselves  by 
screwing  up  the  courage  of  our  convictions, 
planting  our  tongue  firmly  in  our  cheek  and 
stumbling  ahead  blindly.  Or,  if  you  want  a 
de-metaphorized  translation  of  that,  when  you 
hear  an  ass  on  the  air  get  on  there  and  bray  at 
him. 

There  is  always  a  great  danger  of  seriousness 
setting  in.  When  a  fellow  pulls  a  blunder  he 
is  very  likely  to  get  mad  when  informed*  It  is 
a  lot  easier  to  get  mad  at  someone  who  is  cor- 
recting you  than  to  admit,  even  to  yourself, 
that  you  did  something  stupid*  I  suggest  that 
amateurs  who  are  forced  by  a  poor  childhood 
into  taking  everything  seriously  go  about  their 
regular  operating  business  and  leave  the  band 
cleaning  up  to  those  with  a  more  mature  out- 
look. 

How  then  should  we  go  about  clobbering 
offenders?  I  expect  we'll  get  better  results  by 
joshing  them  about  their  blunders  than  by 
reprimanding.  All  of  us  hear  the  occasional 
bursts  of  insanity  and  childishness  on  our 
bands,  we  just  haven't  taken  it  upon  ourselves 
to  step  in  and  do  something  about  it.  Isn't  it 
about  time  that  we  faced  ourselves  and  shoul- 
dered some  responsibility  for  the  way  things 
are?  After  all,  it  isn't  so  much  the  fellows  who 
are  making  the  mistakes  that  an*  in  the  wrong 
as  it  is  us  who  hear  them  and  don't  speak  up. 

To  sugar  coat  the  reprimands  a  bit  we  might 
use  a  reporting  system  on  the  order  of  RST. 
This  might  be  on  the  OPU  (Operating  pro- 
cedure, un recommended)  scale  of  0-9.  Long 
CQ's  might  rate  an  OPU-5  report.  "Break- 
Break-Break**  could  get  OPU-6,  with  additional 
points  for  each  two  additional  breaks.  Inex- 
cusable language  could  get  as  high  as  OPU -9. 
Calling  CQ  without  checking  the  frequency 
certainly  would  be  on  the  order  of  OPXJ-7. 
unless  there  is  a  net  on  the  channel,  which 
would  increase  the  report  to  an  8*  Over-long 
transmissions  could  get  an  OPU-3.  Etc, 

There  has  been  considerable  warning  about 
what  our  do-gooders  should  call  themselves. 
The  word  "Police"  is  definitely  frowned  upon, 
"Official"  is  too  strong.  I  say  let\s  call  a  club 
a  club  and  form  the  OGPU?  the  Official  Ges- 
tapo Police  Vigilantes  (libraries  use  V*S  for 
Ifs,  so  let's  even  things  up).  If  you  feel  that 
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SPECIALS 


For  The  Month 


HEWLETT  PACKARD 

330B  Distortion  Analyzer  $285.00  •  205AG  Audio  Gen- 
erator. $325.00  •  130B  'Scope  $350.00  •  5408  Transfer 
Oscillator  $600.00  •  212A  Pulse  Generator.  $350.00  * 
430C  Power  Meter  .$165,00  *  302A  Wave  Analyzer  . 
$175.00  •  683C  2  to  4  KMC  Sweep  Oscillator  like  new 
$199.00  •  650  Test  Oscillator  $300.00  •  410B  VTVM 
$150.00  •  202A  Function  Generator  $250.00  •  H.P.  430C 
Power  Meter  $165,00  *  Ad-Yu  Precision  Phase  Angle 
Voltmeter  #405L.  $450.00  ■  Boonton  202B,  AM-FM  Signal 
Generator  54*216   MC     $375.00 


SCOPES 


T-179/ART-26  HAM  TV  Transm,  w/AH  Tubes  $59.50  • 
General  Radio  200B  Variac  New  $7.50  •  PL-259,  S0239, 
M-359-UG-100A/U  New  Any  3  $1.00 


SIGNAL  GENERATORS 

Baflentine  300  VTVM ....  $99.00  *  Hewlett  Packard  4O0C 
VTVM  $115.00  *  Hewlett  Packard  430B  Power  Mtr 
$120.00  •  Hewlett  Packard  526B  Plug-in  $110.00  • 
Hewlett  Packard  526C  Plug-in  $125.00  •  Hewlett  Pack- 
ard 200c  Audio  Generator  $75.00  •  TS-3S20/U  Audio 
Gen,  20cps  to  200kc  $295-00  •  TS-2680/0  Extal  Rec- 
tifier   Test    Set         $17.50    •    TS-375A/U    VTVM         $65:00 


RECEIVERS 


METERS 


Dumont  304AR  Scopes         $195.00  *   Dumont  2560  Scopes 

$90.00  *  Dumont  324  Scopes     .   $245.00  *  Boonton 
212A  Glide  Scope  Tester  L/N        $375.00 


SPACE 

ELECTRONICS 

4178    PARK    AVE.    BX,    N.Y„ 
TELEPHONE   CY    9-0300 


SP-600  JX— 540kc-54mc/s .  .      $450.00   *    R-390  Digital    Job 
500-32mc/s         $790.00    •     URR-13    225    to    400mc/s 
$320.00  •    CR-10  RCA  Fixed  Freq. .  ..    $75.00  •   Wilcox   F-3 
Fixed   Freq. .    .   $65.00 


FREQUENCY  METERS 

BC-221  Freq.  Mtr  125kc  to  20mc/s  .  $70.00  •  TS-174/U 
Freq.  Mtr  20mc  to  250mc/s ...  $150.00  •  TS-175A/U 
Freq.   Mtr  85mc  to  lOOOmc/s  $135.00  •   AN/URM-25D 

Sig.  Gen  lOkc  to  50mc        $395.00 


GOT  QUESTIONS?  ORDERS?  CALL  COLLECT.  EVERYTHING 
MONEY  BACK  GUARANTEED.  THIS  IS  ALL  WE  COULD  LIST 
IN  THE  SPACE.  WE  HAVE  LOTS  MORE,  TELL  US  WHAT  YOU 
NEED. 
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you  need  even  more  authorization,  you  can 
identify  yourself  with  OGPU  plus  your  zip 
number.  Oh,  don't  forget  to  include  your  FCC 
call  or  else  you'll  rate  an  OPU-4  report  your- 
self* OPU-3  at  least  if  you  get  serious  about 
reprimands. 

OK,  all  OGPU'ers  get  in  there  and  pitch. 

If  it  will  be  any  help  we  will  publish  an 
Official  List  of  OPU  points  as  suggested  bv 
OGPU'ers. 

Scrounge  Dept\ 

Having  just  invested  in  a  final  designed  to 
work  with  4-400s  and  not  having  any  4-400's, 
Vm  wondering  if  any  readers  might  have  a 
used  one,  perhaps  from  a  BC  rig,  which  would 
have  some  spirit  left  and  still  be  reasonable. 

Sideband  Dinner 

Just  about  everyone  who  is  anyone,  to  coin 
a  phrase,  makes  it  a  point  not  to  miss  the  yearly 
Sideband  Dinner  in  New  York  at  the  time  of 
the  LE.E.E.  show.  It  will  be  held  Tuesday 
March  24th  at  the  Statler-Hilton  Hotel  33rd 
Street  and  7th  Avenue.  Equipment  displays 
open  at  noon  and  the  buffet  style  dinner 
starts  at  7:30  PM.  Tickets  are  $10  each.  Order 
from  W2JKN,  4665  Iselin  Ave.,  New  York  71, 
X.  Y. 

.  .  .  Wayne 


SPAKE  TUBES   FOR  ARC  5   &   5CR-247N 

12A6— 50c  12KB— 70c 

12JSGT—  75c  VR-1 50-30—  50c 

12SF7— 90c  1625  3  for  $1.25 

12SK7— 75c  1626  4  for  $1.25 

12SR7— 75c  1629  3  for  51.00 

Order  $5.00  or  more  deduct  10% 

AN  Prices  Delivered 

Spare  Parts  For  The  Above  Available  In  Stock 
METER  0-15  volts  A.C.  3"  RD.G.E.  new  $3.75  delivered 
R,F,  CHOKES  2>/>MH  new  3  for  $1.25   DELIVERED 
TAP    SWITCH,    11    contact    instrument    type    Sliallcross 
#4605-S  New    Delivered   $1.75 


iiwareoMPANY 

SATISFACTION  GUARANTEED 
1147  Venice   Blvd.,   Los  Angeles  15,  Calif 


JEFF-TRONICS 

800   ma.    fitter   choke,   8   hy,   26   ohms,    6    Kv.    RMS   test. 
Oil  filled,  6"x6WW   high.   30  lbs.  $9.50 

Command  transmitters — 3  to  4  Mc.  New.  Sh.  Wt  14  lbs. 

$9.00 

Power   Transformer — 330-0-330   v.    100    ma.,    6.3   v,    5    A.t 

5  v.  3  A.  Herm    sealed,  4x5x4".  14  lbs,         only  $2.00 

Brand  new  coax  connectors— PL-259  or  S0-239,  40c  each, 

6  for   $2.00.   Adapter   sleeves  for   RG-58   or  RG-59,    12c 
each,  12  for  $1,25. 

Please  include  postage.  Minimum  arder  $2.00* 
Sena  for  our  latest  flyer. 


4791  Memphis  Ave. 


Cleveland,  Ohio  44109 
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In  the  interests  of  making  home  construction 
simpler  for  those  readers  with  anemic  junk 
boxes  73  has  gathered  together  the  parts  re- 
quired for  building  our  less  complicated  proj- 
ects. These  kits  are  as  complete  as  we  can  make 
them,  containing  good  quality  parts.  Except 
where  the  chassis  or  case  is  integral  to  a  unit 
we  do  not  supply  it,  We  will  mention  when  we 
do  supply  a  case  or  chassis.  We  do  supply 
tubes,  sockets,  condensers,  resistors,  transform- 
ers, connectors,  etc.  The  kits  are  kept  in  stock 
to  the  best  of  our  ability,  though  sometimes 
the  distributors  who  supply  us  delay  us  a  bit. 

TWO  METER  PREAMPLIFIER.  Uses  two  6CW4 
nuvisfors  in  o  grounded  grid  input  circuit 
{March  '63  p3)  and  one  6CW4  nuvistor 
grounded  grid  output.  Complete  with  power 
supply.  Uses  50  volts  on  the  plates  for  ex- 
traordinary noise  figure.  Full  scale  drilling 
template    supplied. 

W9DUT-1 118.50 

15-20     METER     NUVISTOR     PREAMPLIFIER 
Need  more  hop  on  these  bands?  This  simple 
to  build  preamp  will   bring  up  those  signals. 
This  is  particularly  good  for  inexpensive  and 
surplus   receivers.    See  April   '63   page  40 

W6SFM-1     * .$4.00 

TRANSISTOR  TRANSCEIVER.  One  of  the  most 
popular  kits  we've  ever  assembled  is  this  six 
meter  mmiscule  transistorized  transceiver. 
Really  works.  Hundreds  built.  See  page  8  in 
the   May   '63    issue.    Five  transistors. 


■,••*<* 


$25.00 


CW    MONITOR.    Connects    right    across    your 
key  ond  gives  you  a  tone  for  monitoring  your 
bug.   Page  44,  June  ^63. 
WA2WFW 

TWOER  MODIFICATION.  Increase  your  selec- 
tivity considerably  by  installing  a  new  triode 
7587  nuvistor  itoge  This  is  our  best  selling 
kit  to  date.  Everything  you  need  for  the 
modification  is  included  See  June  '63  page  56 
K6]CN 

SIX  METER  CONVERTER,  DELUXE.  6EW6  low 
noise  front  end,  6U8  oscillator  and  mixer. 
Output  is  10.7  mc  (easy  to  change  to  suit 
your  needs).  This  is  a  tunabfe  converter 
with  fixed  frequency  output,  not  the  usual 
converter  that  requires  you  to  tune  the  re- 
ceiver This  helps  considerably  on  eliminating 
interference  from  nearby  high  power  stations. 
See  page  8,  July  '63. 
W9DUT-2 

NOISE  GENERATOR,  Invaluable  test  instru- 
ment for  tuning  up  rf  stages,  converters,  etc., 
voltage  regulated  by  a  Zener  diode,  Kit  in- 
cludes even  the  battery  and  mini -box.  See 
page  15,  Aug.  '63. 
K90IMT 

■*■   '  ^w*  I  *.*i«t«tvtf*lf**«tf«*ft#fft-i«      b-4ri     fill 


H25 


$6.50 


$20.00 


QRP  TRANSMITTER.  Have  fun  with  this  little 
one  half  watt  CW  rig  on  40  meters.  Uses  any 
40M  surplus  crystal.  Kit  supplies  1S4  tube 
ond  socket,  condensers,  resistors,  coil,  rf 
choke,  terminal  trip,  etc.  Runs  from  flash- 
light battery  for  filament  and  portable  radio 
67 %  volt  B-battery.  See  March  '63  p22 

•  iMFt  to  on 

CAST  IRON  BALUN.  Eentsy  bolun  using 
ferite  core,  covers  6-40  meters,  will  handle 
up  to  20  watts,  complete  with  cabinet,  con- 
nectors,   etc.    See    September    1963    page   8. 

W  ™  W  IS  I VI  ■*  |         .    ..........   •  +  **  +  ■»**  **■«»■   .  *  *  . 


.$3.00 


BOURBON  S-METER*  Much  better  than  the 
usual  Scotch  S-meter  Here  i$  an  S-meter 
kit  for  those  of  you  with  receivers  without 
S-meters.  Includes  tube,  odjusting  pot, 
socket,  resistors,  and  meter.  See  September 
1963  page  18. 
W6TKA-2    .. 


*    •     *     r     - 


$6.50 


TONE    MODULATED    CRYSTAL    STANDARD. 

Usei  one  tube  and  one  mc  crystal  to  gen- 
erate 1  mc  mongers  all  the  way  up  through 
225  mc.  The  built  in  tone  generator  makes  it 
passible  to  easily  identify  the  markers.  In- 
cluding Minibox,  tube,  vrystal,  etc.  See  Oct. 
'62p26 
W9DUT-3    $15-00 

TRANSISTORIZED  MODULATOR.  40  watt 
modulator,  excellent  for  plate  modulating 
mobile  rigs,  four  transistors,  uses  12  volts  dc, 
only  draws  250  mo  while  resting  with  peaks 
of  4-5  amperes.  Kit  includes  transistors, 
transformers,  resistors,  condensers,  etc.  See 
Sept.  62  p  24. 


VE7QL 

SHORT  WAVE  CONVERTER  FOR  HAMBAND 
RECEIVERS.    One   tube   short  wave   converter 
so    you    can    tune    SW    broadcast    stations. 
Power  supply  included.  See  Aug.  62  p  38. 
W2LLZ 


$27.50 


+       -►'■■         h 


$13,00 


RECEIVER-DECEIVER.    Substitute   local    oscil- 
lator for  your  receiver  for  sideband  reception, 
complete   with    power   supply,    tubes,    voltage 
regulator,  etc. 
W2RWI  SI 9  95 

HAM  BAND  AUTOMOBILE  CONVERTER.  Lis- 
ten to  the  hambands  instead  of  that  rocky- ro If 
junk.  Transistor  converter,  complete  with  bat- 
tery, etc.,  to  tune  20  meter  band.  Crystal 
controlled. 
VE2AUB 


$6.95 


$500 


WRETCHED  K2PMM 


BADGES  $1.00  each. 

Individually  engraved  badges:  $1.00  Room 
for  first  name  and  call,  3"  x  %'\  with  pin  and 
safety  lock.  Specify  whether  you  prefer  red 
with   white  letters  or  black  with  white  letters. 

BADGES   FOR  CLUB  MEETINGS 

&   HAMFESTS 

Club  badges  3"  x  1"  with  name  or  initials  of 
club  on  one  line  and  first  name  and  call  on 
second,  in  groups  of  five  or  more:  $L50  each. 

Order   from 

73  Peterborough,  N.  H. 
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OTHER  73  BULLETINS 
AND  BOOKS 


GUP  Magazine*  Now  in  its  fifth  month  with 
back  issues  getting  rarer  and  rarer-  This  VHF 
monthly  magazine  is  edited  by  Jim  Kyle 
K5JKX  and  presents  up  to  the  minute  reports 
on  activities  on  all  VHF  and  UHF  bands,  tech- 
nical articles  of  interest  to  VHFers,  and  other 
general  information  not  to  be  found  elsewhere. 
This  is  the  only  strictly  VHF  magazine  being 
published  now.  If  you  are  a  VHF'er  you  won't 
want  to  miss  a  single  issue  of  Sup  .  .  .  you 
should  support  it.  Subscriptions  are  only  $2  per 
year,  back  issues  are  available  at  present  for 
those  who  would  like  a  retroactive  subscription. 

ATV  Bulletin.  In  direct  refutation  to  the  ARKL 
claim  that  amateurs  are  lagging  technically  are 
the  2000  readers  of  the  semi-monthly  Amateur 
Television  Experimenter  Bulletin,  edited  by 
WOKYQ.  If  you  are  at  all  interested  in  amateur 
television  you  should  subscribe  to  ATV,  the 
only  source  of  operating  and  technical  info  on 
this  amazing  branch  of  our  hobby.  Back  issues 
are  virtually  all  sold  out,  so  don't  put  off  sub- 
scribing* $1  a  year  for  six  issues, 

Ham-RTTY,  This  is  the  most  complete  book 
on  the  subject.  Written  for  the  beginning  TTer 
as  well  as  the  expert*  More  complete  and 
authoriative  than  books  at  twice  the  price.  Pic- 
tures and  descriptions  of  all  popular  machines, 
where  to  get  them,  how  much,  etc.  $2.00 

Bound  Volume  2,  Complete  library  volume 
containing  the  1962  issues  of  73.  $15.00 

Binders.  Bright  red  leather  binding.  Specify 
which  year  you  want  stamped  on  them:  60-1, 
62,  63.  Darbs,  $3,00  each. 

Care  and  Feeding  of  Ham  Clubs — K9AMD. 

Carole  did  a  thorough  research  job  on  over  a 
hundred  ham  clubs  to  find  out  what  aspects 
went  to  make  them  successful  and  what 
seemed  to  lead  to  their  demise.  This  book 
tells  all  and  will  be  invaluable  to  all  club 
officers  or  anyone  interested  in  forming  a 
successful  ham  club.  Hundreds  of  grateful 
letters  have  been  received  from  clubs  who  have 
applied  the  ideas  in  this  book.  $1.00 

Simplified  Math  for  the  Hamshack — K8LFI, 
This  is  the  simplest  and  easiest  to  fathem  ex- 
planation of  Ohm's  Law,  squares,  roots,  powers, 
frequency/meters,  logs,  slide  rules,  etc.  If  our 
schools  ever  got  wind  of  this  amazing  method 
of  understanding  basic  math  our  kids  would 
have  a  lot  less  trouble. 


Index  to  Surplus — W4WKM.  This  is  a  com- 
plete list  of  every  article  ever  published  on  the 
conversion  of  surplus  equipment.  Gives  a  brief 
rundown  on  the  article  and  source.  $1.50 


Ham-TV — W0KYQ,  Covers  the  basics  of 
ham -TV,  complete  with  how  to  get  on  the  air 
for  under  $50,  Not  the  usual  theory  manual, 
but  a  how-to-do-it  book.  $3.00 

Surplus  TV  Schematics.  You  can  save  a 
lot  of  building  time  in  TV  if  you  take  advantage 
of  the  real  bargains  available  in  surplus.  This 
book  gives  the  circuit  diagrams  and  info  on 
the  popularly  available  surplus  TV  gear.     $1.00 

AN/ARC-2  Conversion.  This  transceiver  sells 
in  the  surplus  market  for  from  $40  to  $50  and 
is  easily  converted  into  a  fine  little  ham 
transceiver.  Covers  29  mc  (160-80-75-40 
meters).  This  booklet  gives  you  the  complete 
schematic  and  detailed  conversion  instructions, 

$1.00 

AN/VRC-2  Conversion*  Completely  different 
from  the  ARC-2,  This  book  gives  you  complete 
instructions  on  converting  the  inexpensive  VRC 
surplus  gear  into  a  six  meter  wide  band  FM 
transceiver.  There  are  probably  over  a  thousand 
stations  now  operating  on  52.525  mc  around 
the  country*  Join  the  crowd.  Fun,  $1.00 

Coils — K8BYN,  Basic  book  which  covers  the 
theory  and  practical  aspects  of  the  many  dif- 
ferent types  of  coils  found  in  ham  work.  Well 
illustrated.  500 

CW — W6SFM*  Anyone  can  learn  the  code. 
This  book,  by  an  expert,  lays  in  a  good  founda- 
tion for  later  high  speed  CW  ability.  500 

3D  Map  of  World.  Maybe  you've  been  eating 
your  heart  out  for  one  of  these  beautiful  relief 
maps  after  seeing  one  at  a  friend's  shack.  Comes 
complete  with  one  year  subscription  or  extension 
to  73,  $9.95 

3D  Map  of  V.  S.  Complete  with  one  year 
sub  to  73,  $9,95 

Mickey  Miker — W0OPA.  Complete  instruc- 
tions for  building  a  simple  precision  capacity 
tester.  Illustrated.  50<J 

Frequency  Measuring — W0HKF.  Ever  want 
to  set  yourself  up  to  measure  frequency  right 
down  to  the  gnat's  eyebrow?  An  expert  lets 
you  in  on  all  of  the  secrets.  Join  Bob  high  up  on 
the  list  of  Frequency  Measuring  Test  win- 
ners. $1.00 

Impedance  Bridge,  Full  scale  construction 
prints  for  the  bridge  described  in  the  August 
1961  issue  of  73.  Comes  complete  with  a  re- 
print of  the  article.  Watch  out  General  Radiol 

$100 

SSB  Transceiver  Schematic — W6BUV.  Giant 
size  schematic  of  the  transceiver  that  appeared 
in  the  November  1961  issue  of  73.  Complete 
with  extra  November  issue.  $1.00 
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Bookshop 


Transistor   Radio 
Handbook 

Editors  and  Engineers,  publishers  of 
the  Radio  Handbook,  have  just  pub- 
lished a  new  transistor  book.  This  one 
starts  with  simplified  theory  and  goes 
into  a  wealth  of  practical  construction 
projects  including  audio  and  speech 
amplifiers,  VHF  transmitting  and  re- 
ceiving equipment,  single  sideband  ex- 
citers and  a  complete  sideband  trans- 
ceiver. Order  Number  1)3 

5— ANTENNAS— Kraus      (W8|K>.     The 
most   complete    book    on    antennas    in 
print,   but    largely  design   and   theory 
complete  with  math.  $12.00 

11 — 1STH     EDITION     RADIO     HAND- 

BOOK— by  Bill  Orr  W6SAL  This  fan* 
tostic  book  is  loaded  with  the  most 
understandable  theory  course  now 
available  in  our  hobby  plus  dozens  of 
oreat  construction  projects.  This  is 
the  best  horn  handbook  in  print  by 
a  wide  margin.  Easily  worth  twice  the 
price.  $9.50 

13— REFERENCE  DATA  FOR  RADIO 
ENGINEERS*  Tables,  formulas,  graphs. 
You  will  find  this  reference  book  on 
the  desk  of  almost  every  electronic 
engineer  in  the  country.  Published  by 
International  Telephone  and  Tele- 
graph. $6.00 

16— HAM  REGISTER— Lewis  (W3VKDL 
Thumbnail  sketches  of  10,000  of  the 
active  and  well  known  hams  on  the  air 
today.  This  is  the  Who's  Who  of  ham 
radio.  Fascinating  reading.  Only  edi- 
tion. Now  only  $2.50 

18— SO  YOU  WANT  TO  BE  A  HAM— 

Hertzberg  (W2DJ|L  Second  edition. 
Good  Introduction  to  the  hobby.  Has 
photos  and  brief  descriptions  of  almost 
every  commercially  available  transmit- 
ter and  receiver,  plus  accessories.  Lav- 
ishly illustrated  and  readable..       $2.95 

II —VHF  HANDBOOK— Johnson  (W6- 
QKIK  Types  of  VHF  propagation,  VHF 
circuitry  component  limitations,  an- 
tenna design  and  construction,  test 
equipment.  Very  thorough  book  and 
one  that  should  be  in  every  VHF  shack. 

12.95 

22— BEAM     ANTENNA     HANDBOOK- 


Orr  (W6SAI).  Basics,  theory  and  con- 
struction of  beams,  transmission  lines, 
matching  devices,  and  test  equipment. 
Almost  all  ham  stations  need  a  beam 
of  some  sort  .  .  .  here  is  the  only 
source  of  basic  info  to  help  you  decide 
what  beam  to  build  or  buy,  to  install 
it,  how  to  tune  it.  $2.70 

23— NOVICE  &  TECHNICIAN  HAND- 
BOOK—Stoner  (W6TNS).  Sugar  coated 
theory:  receivers,  transmitters,  power 
lupplies,  antennas;  simple  construction 
of  a  complete  station,  converting  sur- 
plus equipment  How  to  get  a  horn 
license  and  bulk)  a  station,  $2,85 

24— BETTER  SHORT  WAVE  RECEP- 
TION—Orr  (W6SAIL  How  to  buy  a 
receiver,  how  to  tune  it,  align  it; 
building  accessories;  better  antennas; 
QSL's,    maps,    aurora    zones,    CW    re- 


ception, SSB  reception,  etc.  Handbook 
for  short  wave  listeners  and  radio  ama- 
teurs. $2.85 

26— S9  SIGNALS— Orr  IW6SAIL  A 
manual  of  practical  detailed  data  cov- 
ering design  and  construction  of 
highly  efficient,  inexpensive  antennas 
for  the  amateur  bands  that  you  can 
build  yourself.  $1.00 

27— QUAD  ANTENNAS— Orr  (W6SA1). 
Theory,  design,  construction  and  oper- 
ation of  cubical  quads.  Bui  Id-it  your- 
self info.  Feed  systems,  tuning,      $2.85 


ELEVISION    INTERFERENCE— 

Rand  (WIDBMh  This  is  the  authorita- 
tive book  on  the  subject  of  petting 
TV  I  out  of  your  rigs  and  the  neighbors 
sets.  $1 .75 

32— RCA  RADIOTRON  DESIGNERS 
HANDBOOK— 1500  pages  of  desipn 
notes  on  every  possible  type  of  cir- 
cuit, Fabulous.  Every  design  engineer 
needs  this  one.  $7.50 

36— CALL    LETTER    LICENSE    PLATE— 

Regulation  size  license  plate.  Please 
give  your  call  ond  the  color  of  letters 
and  background.  $3,00 

37—101  WAYS  TO  USE  YOUR  HAM 
TEST  EQUIPMENT— Middleton.  Grid- 
dip  meters,  antenna  impedance  meters, 
oscilloscopes,  bridges,  simple  noise  gen- 
erators, and  reflected  power  meters  are 
covered.  Tells  how  to  chase  trouble 
out  of  ham  gear.   168  pages.         $250 

49— ELECTRONIC      COMMUNICATION 

— Shrader.  Huge  book  aimed  at  giving 
all  information  necessary  for  FCC  Com- 
mercial and  amateur  licenses,       $13.00 

52— HOW  TO  READ  SCHEMATIC  DIA 
GRAMS — Marks.    Components    &    Dia- 
grams;   electrical,    electronic,    ac,    dc 
audio,    rf,    TV.    Starts  with    individual 
circuits  and  carriers  through  complete 
equipments.  $350 

55— TRANSISTOR  CIRCUIT  HAND- 
BOOK— Simple,  easy  to  understand  ex- 
planation of  transistor  circuits.  Dozens 
of  interesting  applications.  $4.95 

63— CE    TRANSISTOR     MANUAL— 6th 

edition.  This  is  one  of  the  best  buys 
around:  22  chapters,  440  pages,  dia- 
grams by  the  gross,  data,  facts,  charts, 
etc.  If  you  don't  have  this  one  you 
just  aren't  up  to  date.  only  $2.00 

67— TRANSISTOR  CIRCUIT  ANALYSIS 
AND  DESIGN  by  Fitchen.  Written  pri- 
marily as  a  college  te*t  to  teach  cir- 
cuit design.  $13.00 

68— HANDBOOK  OF  TRANSISTOR  CIR- 
CUIT  DESIGN    BY    PULLEN— This   is  a 

handbook  which  teaches  a  systematic 
system  for  transistor  circuit  design. 
Highly  recommended  by  radio  schools. 

$13.00 


SPECIAL   SPECIAL    SPECIAL 

Radio  Handbook,  15th  Edition,  written 
by  Bill  Orr  W6SAI,  over  800  pages. 
Covers  every  phase  of  amateur  radio 
from  the  very  basics  right  up  through 
the  construction  of  just  about  every^ 
thing  you  could  want  in  ham  gear. 
Originally  published  at  $8.50.  Super- 
ceded by  the  new  16th  edition  which 
ts  the  same  except  for  new  construc- 
tion projects  and  selling  for  $9,50  (see 
number  11},  Special,  until  the  last 
few  copies  are  gone,  only  $5,951 


B0— SURPLUS  RADIO  CONVERSION 
MANUAL  VOLUME  NO.  I  (second  edi- 
tion). This  book  gives  circuit  dia- 
grams, photos  of  most  equipment,  and 
rather  good  and  complete  conversion 
instructions  for  the  following:  BC-221, 
BC-342,  BC-312^  BC-348,,  BC-412, 
6C-645,  BC^946&,  SCR-274N  453A 
series  receivers  conversion  to  10  meter 
receivers,  5CR-274N  457A  series  trans- 
mitters (conversion  to  VFOJSCR-522 
(BC-624  and  BC-625  conversion  to  2 
meters),  TBY  to  10  and  6  meters,  PE- 
103A,  &C-1068A/1161A  receiver  to  2 
meters,  Surplus  tube  index,  cross  in- 
dex  of  A/N  tubes  vs.  commercial 
types,  TV  &  FM  channels.  $3.00 

81—  SURPLUS  RADIO  CONVERSION 
MANUAL  VOLUME  NO.  II.  Original 
and  conversion  circuit  diagrams,  plus 
photos  of  most  equipments  ana  full 
conversion  discussion  of  the  following: 
BC-454/ARC-5  receivers  to  10  meters, 
AN/APS-13  xrntr/rcvr  to  420  mc  BC- 
457 /ARC -5  xmtrs  to  10  meters  Selen- 
ium rectifier  power  units,  ARC- 5  power 
and  to  include  10  meters.  Coil  data- 
simplified  VHF,  CO-9/TBW,  BC-357, 
TA-12B,  AN/ART- 13  to  ac  winding 
charts,  AVT-H2A,  AM-26/AIC,  LM 
frequency  meter,  rotators,  power  chart. 
ARB  diagram.  $3.00 

82— SURPLUS  RADIO  CONVERSION 
MANUAL    VOLUME    NO.    IIS— Original 

and  conversion  diagrams,  plus  some 
photo  of  these:  701  A,  AN/APN-1, 
AN/CRC-7,  AN/URC-4,  CBY-29125, 
50083,  50141,  52208,  52^32,  52302^09, 
FT-ARA,  BC-442,  453-455,  456-459, 
BC-696,  950,  1066,  1253,  241 A  for 
xtal  filter,  MBF  (COU4^065),  MD- 
7/ARC-5,  R-9/APN-4,  R23-R-2B/ 
ARC-5,  ftAT,  RAV,  RM-52  <53>,  Rt- 
19/ARC-4,  SCR-274N,  SCR-522£  T-15/ 
ARC-5  to  T-23/ARC-5,  LM,  ART- 13, 
BC-312X  342,  348,  191 ,  375.  Schematics 
of  APt-5,  ASB-5,  BC-659,  1335A, 
ARP-2,  APAIO,  APT-2,  $3.00 

83— THE  SURPLUS  HANDBOOK,  VOL- 
UME I — Receivers  and  Transmitters, 
This  book  consists  entirely  of  circuit 
diagrams  of  surplus  equipment  and 
photos  of  the  gear.  One  of  the  first 
things  you  really  have  to  have  to 
even  start  considering  a  conversion  of 
surplus  equipment  is  a  good  circuit 
diagram.  Tihs  book  has  the  following: 
APN-1,  APS- 13,  ARB,  ARC-4,  ARC-5, 
ARN-5  VHF,  ARN-5,  ARR-2,  A5B-7, 
BC-222,  -312,  -314,  -342,  -344,  -348, 
-608,  -611,  -624  (SCR-522),  BC-652, 
-654,  ~659,  -669,  -683,  -728,  -745, 
-764,  -799,  -794,  feC-923,  1000,  -1004, 
-1066,  -1206,  -1306,  -1335,  BC-AR- 
231,  CRC-7,  DAK-3,  GF11,  Mark  11, 
MN-26,  RAK-5,  RAL-5,  RAX,  Super 
Pro,  TBY,  TC5,  Resistor  Code,  Capaci- 
tor  Color   Code,    JAN/VT    tube    index, 

$3.00 

88—  EUROPE     ON      $5-00      A      DAY— 

Europe  can  be  just  as  expensive  as 
the  U.  S.  unless  you  know  where  to 
stay  and  where  to  eat  This  book  is 
the  standard  reference  work  for  Euro- 
pean travelers  on  a  budget.  This  is  the 
latest  edition.  $1.95 

92— OSL   DISPLAY    PLASTIC   POCKETS 

— Each  set  of  clear  plastic  pockets 
holds  twenty  QSL's  for  wall  display, 
Keeps  cards  flat,  clean  and  perfect. 
Keeps  walls  clean  too.  Or  have  you 
tried  to  hang  QSL's  yet-  This  beats 
thumb  tacks  and  Scotch  Tape  all 
hollow.  Comes  in  envelope  of  three  to 
hold  60  QSL's,  give  it  a  try  and  you'll 
never  use  anything  else.     Three:  $1.00 

97— RADIO    AMATEUR    DX    GUIDE— 

Crammed  with  maps,  time  conversion 
tables,  great  circle  charts,  etc.  Each 
page  may  be  removed  for  mounting  on 
wall.  $2.00 
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94—  KIT  OF  SOLDERING  TOOLS— User! 

to  was  a  soldering  iron  was  all  that 
was  necessary,  now  you  have  to  have 
a  kit  of  fool  tools.  Li  rile  doohmkies 
like  sc  ropers,  reamers,  forks,  and 
brushes.  Forsooth*  Made  of  varnished 
maple  and  spring  steel  (vastly  superior 
to    winter    steel).  Now    $3*75 


98— WORLD  PREFIX  MAP— Printed  in 
four  colors  on  heovy  stock  for  wall 
mounting.  29"  x  42".  F  las  country 
prefixes,  time  zones,  radio  zones,  and 
alphabetical  listing  of  prefixes.       $1,00 

99— RADIO  AMATEURS  WORLD  AT- 
LAS— 16  pages  in  four  colors.  Shows 
all  six  continents,  West  Indies,  country 
prefix  list,  etc*  If  you  work  an>  DX 
this  atlas  will  be  very  helpful.         $1  00 

100— ELECTRONIC  CONSTRUCTION 
HANDBOOK  by  W8MQU.  Covers  all 
sorts  of  info  on  how  to  build*       52.95 

104— SCIENCE  HOBBIES— Eleven  Amer- 
ican made  semiconductors  with  in- 
structions for  making  an  automotive 
tachometer,  a  photocell  light  meter, 
a  transistor  preamplifier,  an  audio 
oscillator,  a  transistor  regulated  pow- 
er supply,  speech  clipping,  cathode 
biasing  and  screen  biasfng  circuits. 
A  $29.95  value  $2.98 

107— THE  AMATEUR  RADIO  HAND- 
BOOK—Published  by  RSGB.  This  is  o 
thorough  and  complete  540  poge  hand- 
book which  cavers  every  aspect  of 
amateur  radio:  tubes,  transistors,  re- 
ceivers, transmitters,  VHF  gear,  side- 
band, FM,  ontennas,  mobile  gear, 
noise,  power  supplies,  and  much,  much 
more.  You'll  find  this  one  suite  in- 
teresting  and   informative.  55*50 

108—  RADIO  DATA  REFERENCE  BOOK 
— Published  by  RSGB,  This  contains 
all  of  the  formulas  that  you  have  t* 
hunt  around  for  when  you  want  them, 
all  in  one  place  and  indexed,  There 
are  such  items  as  feed  line  charts,  coax 
tables,  yogi  measurements,  pi -net 
charts,  wire  tables,  conversion  factors, 
logs,  thread  sizes,  reactance  charts. 
filter  design  charts,  etc.  $2,25 

109— AMATEUR  RADIO  TOWER  IN- 
STALLATION INFORMATION— pub- 
lished by  Rohn.  Nearly  100  pages  of 
info  on  selecting,  buying  and  setting 
up  towers  for  amateur  radio.  While 
this  bock  is  one  of  the  most  complete 
catalogs  of  Rohn  towers  ever  pub* 
lished,  ft  also  has  all  the  instructions 
you  could  possibly  want  on  installing 
your  tower.  Lots  of  good  color  pictures. 
Welt   worthwhile.  $1.25 

112— COMMUNICATIONS  RECEIVERS 
— Design  considerations  and  a  prac- 
tical design  for  radio  amateurs.  Nicely 
written  32  page  book  discusses  various 
stages  Qnd  presents  a  fine  receiver 
design  for  home  building  using  regular 
commercially  available  parts.  75c 

113— TRANSISTOR  RADIO  HANDBOOK 

— Simplified  theory  and  many  ham 
construction  projects,  including  SSB 
exciters,  SSB  transceiver,  VHF  xmtrs 
ond  revrs,  etc.  $5.00 

ALP-1  — GENERAL  CLASS  LICENSE 
HANDBOOK— by  Pyle  W70E.  A  com- 
plete guide  including  typical  ques- 
tions and  answers^  to  help  you  pre- 
pare for  the  FCC  Technician,  Con- 
ditional or  General  amateur  radio 
exam.  A  good  writer  is  quite  a  help 
in  This  sort  of  thing.  $2.50 

AMA-1—  AMATEUR  RADIO  ANTENNA 
HANDBOOK— by  Hooton  W6TYH.  Basic 
theory,  construction  and  tuning  of  all 
the    well     known    and    effective    horn 


antennas.  Good  stuff  on  feed  lines 
and  towers  too.  $2.50 

AM  P-l—  TROUBLESHOOTING  AMA- 
TEUR RADIO  EQUIPMENT— by  Pyle 
W70E,  A  guide  for  all  hams  who  want 
to  keep  their  gear  on  the  air  by 
themselves.  Includes  complete  sche- 
matics of  many  popular  ham  trans- 
mitters ond  receivers.  $2.50 

AMR-1— ABC'S  OF  MOBILE  RADIO  by 
Martin,  Covers  subject  of  two-way  FM 
mobile  operation.  Equipment,  control 
range,  power  supply,  receivers,  trans- 
mitters installation,  and  uses.  Quite 
comprehensive*  $1.95 

ASM— AMATEUR       RADIO       STATION 

MANUAL,  Contains  station  log,  cross 
index  for  calls/names,  record  sheets 
for  WAS,  WAC  WAZ#  schedules, 
equipment  records,  net  data,  OX 
records,  world  prefixes,  etc.  $3,95 

BEO  — OSCILLATOR       CIRCUITS  — by 

Adams,  This  book  is  designed  for  the 
fellow  who  really  wants  to  know  how 
electronic  circuit!  work.  It  is  written 
with  incredible  simplicity  and  uses 
four  color  diagrams  to  effectively  ex- 
plain just  what  happens  in  circuits. 
Covers  all  nine  basic  oscillator  cir- 
cuits. $2.95 

BER— RADIO  CIRCUITS.  Uses  four 
color  circuits  to  explain  just  what  is 
happening  in  the  various  circuits  in  a 
receiver.  One  of  the  best  systems  yet 
to  explain   the  working  of  circuits. 

$2.95 

CB3— CITIZENS  BAND  RADIO  MANU- 
AL, Just  about  everything  you  wUf 
need  to  know  about  CB  plus  service 
data  on  34  popular  models  of  CB  gear; 
Cadre,  Capital,  Citi-Fone,  Eico.  Globe. 
Gonset,  Hallicrofters,  Heath,  ITT,  La- 
fayette, La  Salle^  Magnavox,  Philmore, 
Poly-Corn,  Vocahne,  Webcor,         $2,95 

D|C2— MODERN  DICTIONARY  OF 
ELECTRONICS— Defines  over  12,400 
terms.  Do  you  run  across  technical 
wards  or  abbreviations  that  you  don't 
understand?  Well  illustrated.  This  is 
a  new  second  edition  of  this  best-seller. 
Hard  cover  book.  $6.95 

DIT— DIODE      CIRCUITS      HANDBOOK 

by  Rufus  P.  Turner.  The  lowly  diode 
has  come  into  its  own  these  days. 
Here  are  nearly  100  diagrams  of  cir- 
cuits with  discussions  and  compietF 
explanations  of  their  operation,     52.50 


C72— OSCILLOSCOPE     TECHNIQU 

Most  of  us  have  scopes,  the  rest  of 
us  should  have  one,  and  a  few  of  us 
know  how  to  get  the  most  out  of  one. 
This  book  covers  the  subject  exhaus- 
tively and  has  hundreds  of  scope  tracer 
for  illustration.  $2.90 

C89— TRANSISTOR  PROJECTS— This 
book  is  about  the  same  as  thirty 
construction  articles.  It  shows  you 
(very  well  illustrated)  how  to  build 
several  types  of  radios,  test  equip- 
ment, and  other  gadgets.  You'll  have 
a  ball  with  these  easy  projects.   $2.90 

C109— BASIC  INDUSTRIAL  ELEC- 
TRONICS COURSE— Rather  thorough 
and  quite  pictorial.  Covers^  sensing 
devices,  circuits  used,  operations  such 
as  inspection,  sorting,  counting,  ma- 
chine control,  heating,  welding,  ma- 
chining, safety  devices,  power  control, 
etc.  Wealth  of  good  info  of  value  to 
anyone  interested  in  electronics*  $4.10 

CI  17— HOW  TO  BUILD  TINY  ELEC- 
TRONIC ClRCUITS^How  to  make 
things  small.  Hundreds  of  miniature 
components  illustrated.  Miniaturiza- 
tion. $4.15 


HAJ— HAM  ANTENNA  CONSTRUC- 
TION PROJECTS,  Low  cost  construc- 
tion methods,  transmission-lines,  an- 
tenna tuners,  etc.  Over  two  dozen 
interesting    and    inexpensive    antennas. 

$2.95 

HAM— SO  YOU  WANT  TO  BE  A  HAM 
by  W2DJJ,  Includes  all  the  would-be 
radio  amateur  needs  to  get  started  in 
ham  radio.  $2.95 

HAP-1—  ABC'S    OF    HAM     RADIO— by 

Pyle  W70L  How  to  get  a  Novice 
license.  Excellent  book  By  a  top  au- 
thor SK95 

HRC— HANDBOOK  OF  HAM  RADIO 
CIRCUITS  by  W9CCA  Includes  cir- 
cuit diagrams,  photos  and  discussion 
of  the  circuit  of  36  pieces  of  ham 
equipment.  Here  are  the  basic  cir- 
cuits so  you  can  design  anything  you 
need.  $2,95 

MAT— ELECTRONICS  MATH  SIM- 
PLIFIED, Algebra,  trig,  logs,  ohm5  law, 
frequency,  reactance  inductance  ca- 
pacitance, power  supplies,  etc.  Quite 
comprehensive.  $4.95 

MCN— MODERN      COMMUNICATIONS 

COURSE — by  NoIL  Aimed  more  at 
commercial  radio  than  amateur,  but 
on  excellent  book  for  home  study  or 
doss  work.  Covers  transmitters  ond 
antennas  quite  well,  $4.95 

MMD— ELIMINATING  MAN  MADE  IN- 
TERFERENCE—What  makes  it,  how  to 
find  it,  how  to  cure  it  in  homes  fac- 
tories, automobiles,  aircraft,  boats, 
etc.  Or  maybe  you  haven't  been 
plagued  lately,  160  pages.  $2,95 

MSM—  MICROWACE  SYSTEMS  FUND- 
AMENTALS—A complete  study  course 
on  microwave  techniques.  Transmitters, 
receivers,  transmission  lines,  antennas, 
etc,  $5«95 

QAN— 2ND    CLASS    RADIOTELEPHONE 

LICENSE  MANUAL — by  NoIL  Another 
73  author  makes  it  in  the  big  time 
O  &  A  manual  for  commercial  ticket 
Get  one,  you  never  know  when  it  H 
be  handy  .  .  *  and  this  sure  provef 
what  you  know,  or  don't   know, 

RSC— NORTH  AMERICAN  RADlOrTV 
STATION  GUIDE— Over  7500  stations 
listed  by  city,  state  and  frequency. 
AM-FM-TV.  $1  95 

51 H— SSB  COMMUNICATIONS  HAND- 
BOOK—by  W6YTH.  This  book  covers 
all  known  methods  of  generating  SSB 
with  details  on  them.  Discussion  and 
schematics  on  many  popular  SSB  rrgs. 
Very  educational,  and  mostly  tor  the 
ham.  W-95 

SUBSCRIPTION  SERVICE 

Even  though  it  is  against  our  own 
good,  we've  always  encouraged  all 
readers  to  read  as  many  radio  maga- 
zines as  possible.  Those  of  you  who 
want  to  throw  a  little  extra  business 
our  way  can  send  your  subscriptions  to 
QST  and  CQ  through  our  Radio  Book- 
shop Subscription  Service  ...  it  costs 
you  no  more  and  it  helps  us, 

Rodio-Electronics    1    yr +    $5*00 

Popular    Electronics    I    yr '^'22 

Electronics  World   1   yr $5 .00 

ATV  Experimenter  1   yr.       $1  {JO 

QST  1   yr.    .    ,         $5.00 

CQ    1    yr.    (not   recommended!    ,55.00 

Popular  Mechanics  1    yr ^"22 

Popular  Science  1   yr.    .  .  . . §1*22 

Science  &  Mechanics  1   yr $4.00 

Electronics  Illustrated  1  yf $2.00 

Send  check  or  M.O.  to: 
Radio   Bookshop 

Peterborough 
New   Ham   Shire 
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INDEX  TO  ADVERTISERS 

To  aid  you  in  finding  ads  which  are  not  running  in  this  issue  we 
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69 
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Propagation  Charts 


J.  H,  Nelson 
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WRL  Makes  Quantity 
Purchase  Of  New 
National  Receivers 

$20,000  Savings  Offered  By 
World  Radio  Laboratories 

Council  Bluffs,  la.  (HAM)- Leo  I.  Meyerson, 
W0GFQ,  President  of  WRL  quotes:"I  have  just 
purchased  a  stock  of  New  National  Receivers, 
at  a  hot  price.  This  saving  will  be  passed  on 
to  our  customers."  Leo  also  stressed.  "We  shall 
give  top  trade-in  allowances  despite  the  bar- 
gain prices  on  these  receivers.  For  the  past 
_  28  years  WRL 

SAVE  $100.00     NC-270 

A  SAVINGS  OF  OVER  35%  on  the  regular  price  of  $279.95  on  the  famous  NC-270, ...a  double  conversion 
receiver,  6  to  80  meter  ham  band  coverage  and  other  features,  including:  selectable  sideband;  five 
selectivity  positions  -600  cy.  /5Kc:  both  product  and  diode  detectors;  high  order  stability  for  SSB/AM  CW 
reception;  1  uv.  sensitivity  for  10DB  SN  ratio;  built-in  100  Kc.  calibrator,  ANL;  "S"  meter;  etc.  Size  8%" 
x  15%''  x  9".  Approx.  28  LB.  less  speaker. 

ORDER  #  XM227  ($10.00  monthly  on  Charg-A-Plan)  cash  $179.95 


NOW 

$179.95 


*    8* 


f *  f * 


r*7f 


ALSO  SUPER  HI  TRADE-IN  ON  THESE   HOT  LOW  PRICES 


SAVE  $30.45      NC-105 

A  SAVINGS  OF  OVER  25°°  on  the  regular  price  of 
$1 19.95  on  the  NC-105,  and  offering  continuous 
coverage  over  550KC  to  30  Mc.  Includes:  "S" 
meter;  noise  limiter;  "Q"  multiplier;  built-in 
speaker;  special  hi-fi  tuner  output  jack,  etc. 
Size:  7Va    x  13V2"'  x  8V.  Approx.  25  LB. 

ORDER  #  XM229  ($5.00  monthly  on  Charg-A-Plan) 
cash  $89.50 


BUY  FROM  WRL 


because  YOU  save  up  to  $100.00 
per  receiver  YOU  get  extra-hi 
trade-in  allowances  0U  receive 
National's  full  year  warranty  YOU 
;an  buy  on  low  monthly  payments. 


T 
I 
I 
I 
I 
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SAVE  $50,45    nc-}5S 

A  SAVINGS  OF  OVER  25%  on  the  regular  price  of 
$199.95  on  the  NC-155,  and  offering  the  amateur 
an  outstanding  buy  in  a  ham  band  receiver  cover- 
ing 6  to  80  meters.  Superb  SSB/AM/CW  reception; 
selectable  SB;  five  positions  of  selectivity  from 
600  cy.  to  5  Kc.:  "S"  meter;  60:1  dial  reduction; 
1  uv  for  1 0  OB  SN  sensitivity;  ANL,  and  other  out- 
standing features  usually  costing  more  than 
$250.00.  Size:  85e  x  ISVa"  x  9  .  Approx.  25  LB. 
less  speaker. 

ORDER  #  XM228  ($7.00  monthly  on  Charg-A-Plan) 
cash  $149.50 

WORLD  RAOIO  LABORATORIES,  INC. 
3415  WEST  BROADWAY 
COUNCIL  BLUFFS,  IOWA     51501 
Phone  328-1851 

Leo,  rush  Receiver  model at  your  special 

price  of  $  ( )  check  enclosed  ( )  charge 


Quote  trade-in  allowance  on  my 
info  on  Charg-A-Plan. 

Name 

Address 

City 


(  )  Send 


call 


State 
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Our  Founder 


It  looks  funny  today  in  its  slab-sided  black  crackle 
cabinet,  but  in  its  day  the  National  SW-5  "Thrillbox" 
was  a  real  bearcat  of  a  ham  receiver.  Imagine  .  .  . 
plug-in  coils  all  the  way  down  to  10  meters,  a  tuned 
R,F,  stage,  and  even  a  "screen  grid  detector  for  in- 
creased sensitivity1'!  The  Thriilbox  and  its  equally 
famous  little  brother,  the  SW-3,  were  the  first  receiv- 
ers designed  by  National  for  amateur  use,  and  ^^ 
probably  nine  out  of  ten  old-timers  ^c  OF 
remember  these  units  as  their  first  K 
store-boughten  equipment.  The  Thriil- 
box  was  the  first  of  a  proud  line  of 
National  amateur  equipment  through  f 
the  years  that  represents  the  finest  V 
quality  and  performance  it  is  possi-     * 


to  buy  —  Grand  old  names  like  the  FB-7  and 
FBX-A,  the  AGS,  the  mighty  HRO  series,  the 
NC-100  and  '101X,  the  NC-200  and  '240D,  right 
up  through  the  NC-300,  '303,  and  the  new  NCX-3 
SSB  transceiver.  1964  marks  our  Golden  Anni- 
versary . . ,  and  we  take  a  certain  pride  in  main- 
taining National's  acknowledged  reputation  for 
leadership  in  workmanship  and  perform- 
^£A&*         ance  over  ^3lf  a  century.  The  advanced 


fc 


products  we  build  today  for  both  the 
military   and   amateur   markets   are 
pretty  fancy  compared  to  the  SW-5, 
but  are  still  old  fashioned  in  one 
important  respect-our  built-in  de- 
termination to  make  the  very  best 


NATIONAL  RADIO 
COMPANY,  INC. 


37  WASHINGTON  STREET,  MELROSE  76,  MASSACHUSETTS 

A  wholly  owned  subsidiary  of  National  Company,  Inc.  World  Wide  Export  Sales: 
Ad  Auriema*  Inc.,  £5  Broad  St.,  N.Y.C.;  Canada:  Tri-Tel  Assoc,  SI  Sheppard  Ave.  W.,  Wilfowdale,  Ontario, 


